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SUMMARY 
The thesis deals with the study of chemo-attraction behaviour of 
predatory nematodes belonging to the sub orders dorylaimina (Mesodorylaimus 
bastiani, Laimydorus baldus and Discolaimus major) and nygolaimina 
(Aquatides thornei). It concerns with the studies on the prey searching, 
attraction and aggregation behaviour of the above mentioned four species 
of predators. In keeping with the main theme of this study, the work 
presented here is divided into three main parts. Part I deals with prey 
searching behaviour of predatory nematodes, consisted of one chapter. Part 
II of the thesis, divided into two Chapters, deals with the attraction 
behaviour of the above species of predators towards prey nematodes. 
Chapter 1 deals with the attraction of predatory nematodes towards prey 
individuals belonging to different trophic groups and Chapter 2 with the 
study of the effects produced by various biotic and abiotic factors on the 
attraction behaviour of predatory nematodes. Part III of the thesis is 
concerned with the study on the aggregation behaviour of predatory nematodes 
at feeding sites formed with prey individuals. Studies in this part of the 
thesis are divided into eleven chapters. Chapter 1 deals with the feeding 
site formed by predators; Chapter 2 with the average duration of actual 
feeding done by the predators and post-feeding aggregation show by them 
at a feeding site; Chapter 3 with the average number of predators doing 
actual feeding or showing pre-or post-feeding aggregation and chapter 4 
deals with the mean aggregation responses of each species of predator in 
respect to different prey trophic groups. Chapters 5-11 deal with the study 
on the influences of various biotic and abiotic factors on the aggregation 
behaviour of these predators. The factors which were studied are prey 
density, period of prey incubation, temperature, starvation of predators, 
agar concentration, agar thickness and hydrogen ion concentration (pH). 
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In support of the text in the thesis, five tables and 127 figures are also * 
provided. The literature cited includes 155 references. 
The nematode which were used as prey during present study belong 
to trophic groups namely saprbphagous (Chiloplacus, Mesorhabditis, 
Acrobeles. Tobrilus, Rhabditis, Cephalobus and Acrobeloides); epidermal 
feeders {Tylenchorhynchus. Basiria and Aphlenchoides); migratory semi-
endodermal feeders {Hirschmanniella, Hoplolaimus, Helicotylenchus and 
Scutellonema); endodermal feeders (juveniles of Meloidogyne. Anguina 
and Heterodera); cortical feeders {Hemicriconemoides and Hemicycliophora); 
virus vectors (Xiphinema, Paralongidorus, Longidorus andparatrichodorus) 
and predatory nematodes (Mesodorylaimus, Aquatides, Laimydorus and 
Discolaimus). 
The present observations on the four species of predators viz., M. 
bastiani, A. thornei, L. baldus and D. major, revealed that these predators 
responded positively towards Hirschmanniella prey nematodes and bac-
teria in response to kairomones/attractants emitted by the prey individuals. 
Observations on prey searching and attraction behaviour explains relative-
ly early movement of predators and their migration towards prey due to 
their sensing mechanism (chemotactic responses). Prey searching behav-
iour depended upon the rate of diffusion and minimum perceptible 
attraction gradient of prey attractants and minimum response threshold of 
predators besides other physical, chemical and behavioural prey cues. 
Various search parameters such as head probing, head rubbing, stylet 
thrusting, long wave length, low amplitudes of predators signaled the 
formation of minimum perceptible attraction gradient, which predator 
perceived at their minimum response threshold level. 
All species of predators exhibited differential attraction responses 
towards different species of prey nematodes belonging to different trophic 
groups. Present observations on the attraction of M. bastiani, A. thornei. 
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L. baldus and D. major towards excised and non-excised prey individuals 
belonging to different trophic groups revealed positive and significant 
chemotactic response of these predators in response to attractants and 
repellents dispersed by prey nematodes in the surroundings. The chemical 
composition, concentration, quality and quantity of prey secretions as well 
as concentration, rate of dispersion and rate of formation of attraction 
gradient and perception threshold of predators were attributed to differ-
ential attractive responses of different species of predators towards prey 
nematodes belonging to different trophic groups. The maximum attraction 
of predators was recorded towards the members of Mesorhabditis, Aphlenchoides, 
Hirschmanniella, Anguina, Paralongidorus and Hemicriconemoides. It 
was recorded least in case of Acrobeles, Xiphinema and Paratrichodorus. 
All species of predators which showed repulsive behaviour towards 
Helicotylenchus exhibited moderate attraction response towards Tobrilus, 
Basiria and Hemicycliophora. Epidermal feeder as trophic group was 
preferred most. Migratory semi-endodermal feeders, cortical feeders, 
saprophagous and predatory nematodes were moderately attractive to predators 
whereas virus vectors the least. 
All biotic and abiotic factors viz., prey density, period of prey 
incubation, starvation of predators, temperatures, agar thicknesses, agar 
concentration and distance of prey governed attraction responses of M. 
bastiani, A. thornei, L. baldus and D. major towards Hirschmanniella and 
second stage juveniles of Meloidogyne. Maximum attraction was recorded 
when 10 day starved predators were tested in Petri-dishes containing 2mm 
thick layer of 1% water agar containing 175-200 individuals of prey 
nematodes, previously incubated for 16h, at 30**C. These predators were 
more responsive when inoculated 1-2 cm away from the source of attrac-
tion. 
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The requirements for various parameters selected to study aggre-
gation behaviour of M. bastiarti, A. thornei, L. baldus and D. major at 
feeding site in presence of prey individuals belonging to different trophic 
groups were found different for different species of predatory and prey 
nematodes. Maximum number of feeding sites were formed by these predators 
when epidermal and endodermal feeders were tested as prey. Feeding sites 
formed with prey individuals belonging to epidermal or endodermal feeders 
lasted for maximum duration. On the other hand predators spent maximum 
time on their actual feeding in relation to the total duration for which a 
feeding site existed. The prey individuals belonging to endodermal feeders 
were most favourable as maximum number of individuals belonging to the 
four species of predators were present at a site either for feeding or showing 
pre- or post-feeding aggregation. In most of the cases it was the maximum 
individuals of predators have done actual feeding upon endodermal feeders 
except in case of D. major where the number of such individuals was same 
in each case. There was little variation in the number of predators showing 
pre-feeding aggregation but upto three of them exhibited post-feeding 
aggregation at feeding sites which were formed by M. bastiani and A. 
thornei with prey individuals belonging either to endodermal feeders and 
predators. The rate of site formation was recorded maximum when prey 
individuals belonging to endodermal feeders were tested as prey. 
While studying the effect of various biotic and abiotic factors on 
the aggregation behaviour, it was found that various aggregation param-
eters were affected differently by different factors. Number feeding sites 
formed by the predators and time of actual feeding increased with the 
increase in prey density. The total duration of feeding site, the time of 
post feeding aggregation, the total number of predators present at a feeding 
site, the number of predators doing actual feeding or showing pre- or post-
feeding aggregation at a site and the rate of site formation exhibited 
negative correlation with the size of the population of prey. 
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The number of feeding site constructed by predators and time of 
actual feeding done by them showed positive correlation with the time of 
prey incubation. There was negative correlation between the time of prey 
incubation and the total duration of feeding site, time of post feeding 
aggregation, total number of predators present at a feeding site, number 
of predators actually feeding or showing pre- or post-feeding aggregation 
and rate of site formation. 
Similar to the above factors, temperature also influenced the require-
ment of the four species of predators for various parameters which were 
selected to study their aggregation behaviour. The increase in the number 
of feeding sites constructed, the time of post feeding aggregation, the total 
number of predators present at a feeding site and the number of predators 
actually feeding with the increase in the temperature revealed a positive 
correlation between the two parameters. Total duration of feeding site, time 
of actual feeding and rate of site formation were found to be negatively 
correlated with the temperature. 
All parameters except average time of site formation exhibited a 
positive correlation with the period of starvation of the four species of 
predators. Average time of site formation also dependent upon the length 
of starvation of predators but the relationship between them was recorded 
negative and significant. 
Similar to the other factors, agar concentrations also influenced 
various parameters which were selected to study the aggregation responses 
of A/, bastiani, A. thornei. L. baldus and D. major differently. Number 
of feeding sites formed, total number of predators present at a feeding site 
and number of predators feeding, all exhibited negative whereas total 
duration of feeding site, time of actual feeding, time of post feeding 
aggregation and average time of site formation showed positive correlation 
with the concentration of agar. 
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Similar to agar concentrations, agar thicknesses also influe'nced 
various parameters except the time of actual feeding and post-feeding 
aggregation where the relationship between the two parameters was in-
significant. Number of feeding sites formed by the predators, total number 
of predators present at a feeding site and number of predators feeding 
dependend upon the thickness of agar layers. The total duration of a feeding 
site and the average time of site formation revealed positive correlation 
with the thickness of agar layers. 
For most of the aggregation parameters a pH range of 7.0-7.4 was 
most favourable as predators showed maximum values for these param-
eters. Number of feeding sites formed, time of post-feeding aggregation, 
total duration of a feeding site, total number of predators aggregated, 
number of predators feeding, number of predators showing pre- or post-
feeding aggregation and rate of site formation was found maximum at the 
above range of hydrogen ion concentrations. 
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Fig. 77: Effectof prey density on the number of predators doing feeding 
at a feeding site. 
Fig. 78 : Effect of prey density on the number of predators showing pre-
or post-feeding aggregation at a feeding site. 
Fig. 79 : Effect of prey density on the time (m) of site formation by 
M. hastiani, A. thornei, L. haldus and D. major. 
Fig. 80 : Effect of time of prey incubation on the number of feeding 
sites formed by M. hastiani, A. thornei, L. haldus and D. 
major. 
Fig. 8 1 : Effect of time of prey incubation on the duration (m) existence 
of feeding site formed by M. hastiani, A. thornei, L. haldus 
and D. major. 
Fig. 82 : Effect of time of prey incubation on the time (m) of actual 
feeding done by M hastiani, A. thornei, L. haldus and D. 
major. 
Fig. 8 3 : Effect of time of prey incubation on the time (m) of post-
feeding aggregation shown by M. hastiani, A. thornei, L. 
haldus and D. major. 
Fig. 84 : Effect of time of prey incubation on the total number of 
predators present at a feeding site. 
Fig. 85 : Effect of time of prey incubation on the number of predators 
doing feeding at a feeding site. 
Fig. 86 : Effect of time of prey incubation on the number of predators 
showing pre-or post-feeding aggregation at a feeding site. 
Fig. 87 : Effect of time of prey incubation on the time (m) of site 
formation by M. hastiani. A. thornei, L. baldus and D. major. 
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Fig. 88 : Effect of temperatures on the number of feeding sites formed 
by M. bastiani, A. thornei, L. baldus and D. major. 
Fig. 89 : Effect of temperatures on the duration (m) of existence of 
feeding sites formed by M. bastiani, A. thornei, L. baldus and 
D. major. 
Fig. 90 : Effect of temperatures on the time (m) of actual feeding done 
by M. bastiani, A. thornei, L. baldus and D. major. 
Fig. 9 1 : Effect of temperatures on the time (m) of post-feeding aggre-
gation shown by M. bastiani, A. thornei, L. baldus and D. 
major. 
Fig. 92 : Effect of temperatures on the total number of predators present 
at a feeding site. 
Fig. 9 3 : Effect of temperatures on the number of predators doing feeding 
at a feeding site. 
Fig. 94 : Effect of temperatures on the number of predators showing 
pre-or post-feeding aggregation at a feeding site. 
Fig. 9 5 : Effect of temperatures on the time (m) of site formation by 
M bastiani, A. thornei, L. baldus and D. major. 
Fig. 96 : Effect of starvation of predators on the number of feeding sites 
formed by M. bastiani, A. thornei, L. baldus and D. major. 
Fig. 97 : Effect of starvation of predators on the duration (m) of ex-
istence of feeding site formed by M. bastiani, A thornei , L. 
baldus and D. major. 
Fig. 98 : Effect of starvation of predators on the time (m) of actual 
feeding done by M. bastiani, A. thornei, L. baldus and D. 
major. 
Fig. 99 : Effect of starvation of predators on the time (m) of post-
feeding aggregation shown by M. bastiani, A. thornei, L. 
baldus and D. major. 
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Fig. 100 : Effect of starvation of predators on the total number of 
predators present at a feeding site. 
Fig. 101 : Effect of starvation of predators on the number of predators 
doing feeding at a feeding site'. 
Fig. 102 : Effect of starvation of predators on the number of predators 
showing pre-or post-feeding aggregation at feeding site. 
Fig. 103 : Effect of starvation of predators on the time (m) of site 
formation by M bastiani, A. thornei, L. baldus and D. major. 
Fig. 104 : Effect of agar concentrations on the number of feeding sites 
formed by M. bastiani, A. thornei, L. baldus and D. major. 
Fig. 105 : Effect of agar concentrations on the duration (m) of exist-
ence of feeding site formed by M. bastiani, A. thornei, L. 
baldus and D. major. 
Fig. 106 : Effect of agar concentrations on the time (m) of actual 
feeding done by M. bastiani, A. thornei, L. baldus and D. 
major. 
Fig. 107 : Effect of agar concentrations on the time (m) of post-feeding 
aggregation at a feeding site. 
Fig. 108 : Effect of agar concentrations on the total number of pred-
ators present at a feeding site. 
Fig. 109 : Effect of agar concentrations on the number of predators 
doing feeding at a feeding site. 
Fig. 110 : Effect of agar concentrations on the number of predators 
showing pre-or post-feeding aggregation at feeding site. 
Fig. I l l : Effect of agar concentrations on the time (m) of site for-
mation by M. bastiani, A. thornei, L. baldus and D. major. 
Fig. 112 : Effect of agar thicknesses on the number of feeding sites 
formed by M. bastiani, A. thornei, L. baldus and D. major. 
Fig. 113 : Effect of agar thicknesses on the duration (m) of existence 
of feeding site formed by M. bastiani, A thornei, L. baldus 
and D. major. 
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Fig. 114 : Effect of agar thicknesses on the time (m) of actual feeding 
done by M hastiani, A. thornei, L. baldus and D. major. 
Fig. 115 : Effect of agar thicknesses on the time (m) of post-feeding 
aggregation shown by M bastiani, A. thornei, L. baldus and 
D. major. 
Fig. 116 : Effect of agar thicknesses on the total number of predators 
present at a feeding site. 
Fig. 117 : Effect of agar thicknesses on the number of predators doing 
feeding at a feeding site. . 
Fig. 118 : Effect of agar thicknesses on the number of predators show-
ing pre-or post-feeding aggregation at a feeding site. 
Fig. 119 : Effect of agar thicknesses on the time (m) of site formation 
by M. bastiani, A. thornei, L. baldus and D. major. 
Fig. 120 : Effect of pH concentrations on the number of feeding sites 
formed by M bastiani, A. thornei, L. baldus and D. major. 
Fig. 121 : Effect of pH concentrations on the duration (m) of existence 
of feeding site formed by M bastiani, A. thornei, L. baldus 
and D. major. 
Fig. 122 : Effect of pH concentrations on the time (m) of actual feeding 
done by M bastiani, A. thornei, L. baldus and D. major. 
Fig. 123 : Effect of pH concentrations on the time (m) of post-feeding 
aggregation shown by M bastiani, A. thornei, L. baldus and 
D. major. 
Fig. 124 : Effect of pH concentrations on the total number of predators 
present at a feeding site. 
Fig. 125 : Effect of pH concentrations on the number of predators 
doing feeding at a feeding site. -s.^  
Fig. 126 : Effect of pH concentrations on the number of predators 
showing pre-or post-feeding aggregation at a feeding site. 
Fig. 127 : Effect of pH concentrations on time (m) of site formation 
by M. bastiani, A. thornei, L. baldus and D. major. 
'M> 
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INTRODUCTION 
The predatory nematodes may be divided into three different cat-
egories depending upon their mode of feeding and type of feeding appa-
ratus. The first type of predators are those which feed by cutting the body 
of prey and sucking its contents. These predators are unable to engulf their 
prey whole but are provided with well developed buccal cavity. Such 
predators belong to the order Diplogasterida which exhibit chemo-attrac-
tion behaviour and respond positively towards the secretions of their prey. 
In their case, upto eight predators were found to aggregate around a prey 
individual at a feeding site. 
The second type of the predators are those which feed by the combined 
action of cutting and sucking as well as at times engulfing the prey whole. 
Such predators belong to the order Mononchida. These predators posses 
a strong and large buccal cavity which is provided with teeth, tooth and 
denticles. Mononchs feed upon prey nematodes by chance (Bilgrami, et 
a/.,1984). In their case, no aggregation of predators around a prey indi-
vidual was recorded. 
The group of predators which feed by puncturing the cuticle of prey 
and sucking the body contents of prey are called stylet bearing predators 
and they belong to the sub orders Dorylaimina, Nygolaimina and Aphlenchina. 
These predators respond positively towards attractants which are released 
by their prey. Dorylaim, nygolaim and aphlenchid predators take compar-
atively more time to reach at the feeding site in response to prey attractants. 
They also aggregate around an injured prey at a feeding site. In their case, 
however, aggregation of fewer predators (2-4 individual/FS) compared to 
the diplogasterid predators was recorded around a prey individual at a site 
(Jairajpuri & Bilgrami, 1990). 
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The study of the behaviour of an animal involves all the processes 
by which an animal senses its external surroundings and respond to the 
changes it perceives (Carthy,1958; Diether & Stellar.1958; Cloudsley-
Thomson, 1961). Jennings (1904) showed the interdependence of an in-
dividual upon its physiological state. Herrick (1962) divided behaviour, 
into three groups viz., somatic behaviour, visceral behaviour and genetic 
behaviour. He (I.e.) stated that they differed only in their manifestation 
but conformed to the basic physiological processes. 
The behaviour of nematodes under natural condition has almost 
entirely escaped observation. This is true because in laboratory the inves-
tigations are essentially made under artificial conditions and which usually 
eliminate all other factors except the one under investigation. 
The behaviour of nematodes is often assessed in terms of activity 
and locomotory patterns (Rawsthorne & Brodie, 1987: Pinkerton el al., 
1987) which are the consequence of the sensory inputs (Croll, 1972a; Beck 
& Rankin, 1983; Troemel et al., 1997). Thus, behaviour may be correlated 
with the ability of nematodes to perceive stimuli. The nematodes can also 
sense and react to different temperatures (Croll, 1967; Woombs<& Laybours-
Pary 1984; Yeates, 1996; Annand et al., 1995), electrochemical gradients 
(Ward, 1973; Dusenberry, 1974), redox potential, moisture gradients (Sandstedt 
& Schuster, 1962), concentrations of mineral salts (Ibrahim & Hollis, 1967; 
Evans, 1969; Ahmad & Jairajpuri, 1982), pH (Jairajpuri & Azmi, 1978a, 
Ahmad & Jairajpuri, 1982; Bilgrami & Jairajpuri, 1985b), carbon dioxide 
(Klingeler. 1972; Robinson, 1995), oxygen and micro-organisms (Edmunds 
& Mai, 1967) as well as the attractants/secretions released by the roots 
(root exudates) (Bilgrami e/fl/., 1985a.b; Wyss. 1971a. 1971b; Azmi, 1987) 
and the prey individuals (prey attractants) (Bilgrami & Jairajpuri, 1988; 
1989b, c). 
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A large number of internal and external factors govern behavioural 
activities of nematodes. Ageing is one such factor which determines the 
outcome of various responses of an organism. Age affects activity of the 
nematodes (Zuckerman et al., 1971; Beck & Rankin, 1993), fecundity 
(Kisiel & Zuckerman, 1974; Jansson et al., 1986), rate of oviposition and 
vulval contractions (Ginarte & Mijares, 1995), sex attraction (Ahmad & 
Jairajpuri, 1980a,b; Tahseen & Bilgrami, 1994; Aumann & Hashem, 1993; 
Aumann et al., 1998), rate of copulation (Duggal,1978), osmotic fragility 
and specific gravity (Zuckerman etal.,\91\,\ 972), rate of feeding (Bilgrami 
et al, 1986a; Bilgrami & Jairajpuri, 1990; Chitamber & Noffsinger, 1989; 
Small, 1987; Osman, 1992; Jensen, 1992) and their attraction towards plant 
roots (Bilgrami et al., 1985a) and prey nematodes (Bilgrami & Jairajpuri, 
1988) and chemicals (Eveland & Haseeb, 1993). 
While, the work on behavioural aspect of plant-parasitic and pred-
atory nematodes had started in the later part of the first half of the twentieth 
century. It was around 1980's that this type of work could attract the 
attention of several workers in various part of the world. Aspects like the 
movement of the juveniles in the eggs, hatching, molting, feeding, def-
ecation, swarming, penetration, orientation and sex attraction behaviour 
have been studied. Analysis of various behavioural parameters of predatory 
nematodes has still remained overlooked except the pioneering and inno-
vative efforts made by Bilgrami and his co-workers (1983-1998) on their 
predation. They have established the predatory abilities of mononchs 
(Bilgramiera/., 1983,1984,1986a; Bilgrami, 1992; Bilgrami &Kulshreshtha, 
1994; Kulshreshtha et al., 1993), dorylaim predators (Shafqat et al., 1987; 
Bilgrami, 1990, 1992, 1993, 1995b; Khan et al, 1991, 1994, 1995a) 
nygolaim predators (Bilgrami et al, 1985c; Bilgrami, 1992) diplogasterid 
predators (Bilgrami, 1990; Bilgrami & Jairajpuri, 1988, 1989a. 1989b, 
1989c, 1990) and actinolaim predators (Khan et al, 1995b). 
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Recognition of a nematode belonging to one species by a nematode 
belonging to another species in an environment is often due to various 
chemical stimuli. Chemical cues and behavioural responses to these cues, 
therefore, play a major role probably in all aspect of nematode survival 
and are helpful in their inter-specific interaction and food finding activity 
also. For example, random finding of a mate or a food source would often 
be deterimental to an organisms ability to survive because of unnecessary 
energy expenditure. This effect on survival is specially important in organisms 
like nematodes which have low vagility (mean distance between the points 
where an individual is borned and where it dies). 
Perception of the environment by nematodes is generally thought 
to be due to chemosensory interaction and therefore, chemotaxis has been 
recognized as a major factor in responses of nematodes to stimuli. Rec-
ognition of chemotaxis of plant-parasitic nematodes to their hosts began 
to receive attention in research on nematodes as early as 1925 when 
Yasuhirae/a/., (1982) observed egg rejectionhy Bursaphlenchus vignicolus. 
The occurrence of sex attractants in nematodes was discovered in late 
1960's when Green (1966) studied orientation behaviour of male Heterodera 
roslochiensis to their females. Green (1971) discussed the chemical nature 
and mode of action of nematode's sex attractants and their possible role 
as control agents. 
While experimenting on the substances present with sex pheromones 
produced by Heterodera schachtii; Aumann (1992) and Aumann & Hashem 
(1993) showed sex pheromone activity for males in a biotest system. 
Though, activity of enzymes on peptides did not diminish male attraction 
to aqueous extracts from females but venille acid, a substance with sex 
pheromone activity, did not attract male H. schachtii. They have observed 
gelatinous matrix attractive to males of nematodes. Clemens et. al.. (1 994) 
studied responses of H. schachtii males to female sex pheromones at 
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different distances from the source of attractants by analyzing orientation 
track, lengths which were classified into oriented and unoriented searching 
behaviour. In-vitro studies on bioassays without barriers showed Pellioditus 
pellio adult to have hetrosexual chemo-attraction and female homosexual 
chemo-attraction when Eveland & Fried (1990) studied chemo-attraction 
of P. pellio in the absence and presence of barriers. There were several 
other studies made on the migration of plant-parasitic and predatory 
nematodes towards their hosts/prey (Bilgrami et al., 1985a,c; Bilgrami, 
et al., 1986a; Bilgrami, 1994, 1995a, 1998a,b) and sex pheromones (Ahmad 
& Jairajpuri, 1980a; Tahseen & Bilgrami, 1994). 
Chemical signals released by one organism and perceived by another 
organism are classified as semiochemicals. Semiochemicals are divided 
into pheromones which elicite intra-specific responses and allelochemicals, 
which elicite inter-specific responses of individuals. Nematodes are known 
to utilize and recognize signals from both categories of semiochemicals. 
The existence of pheromones specifically sex and aggregation pheromones 
has been demonstrated in numerous plant and soil nematodes besides 
epidietic hormones which have been shown to be responsible for initiation 
of daur juvenile formation in Caenorhabditis elegans. Allelochemicals 
which cause inter-specific response and are known to occur in insects and 
other invertebrates are only hypothesized to occur in predatory nematodes. 
Nematicidal compounds produced by different species of plants have 
been investigated and some have been identified since the time when 
resistance to root-knot nematode in Marigold and Tagetes was first 
reported by Taylor (1938). Subsequently, several species of plants were 
found to have nematicidal compounds like a-Tarthienyl in Tagetes. Thio-
phene in Tagetes (Jacob et al., 1 994). Isothiocynatc in musterd ( Bilgrami. 
1997). Glycosides in Asparagus (Rhode & Jenkins. 1958). Monerotatum 
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a pyrolizidine ester in C/"o/o/fl/-/a(Fassuliotis& Skucas, \969), Azardirectin, 
Kaemferol, Nimhidin, Nimbidic acid etc. in Neem. But to date no specific 
compounds that are the actual stimuli for either sex oriented or feeding 
oriented behaviour have been chemically identified in nematodes. 
CroU &. Vigl ierchio (1969) studied reversible inhibit ion of 
chemosensitivity in a phytoparasitic nematode Ditylenchus dipsaci. The 
pre-treatment of D. dipsaci with KI3 or HjS prevented 4th stage larvae 
from exhibiting their normal preference for COj rich area. While studying 
the attraction behaviour of Caenorhabditis elegans to pyridine, Dusenbery 
(1976) observed attractive response of nematodes to pyridine at concen-
trations more than 0.1 mM. There was a fairly strong attraction around 
0.1 mM but the response weakened as the concentration increased due to 
the toxicity of higher concentrations of pyridine. Upon working on nematode 
chemotaxis and chemo-receptors Ward (1973) recorded chemotactic re-
sponse of C. elegans and presented observations on the compounds as 
attractants and repellents. 
Rutherford & Croll (1979), while analysing the waves formed by C. 
elegans in a chemical attractant (NaCl), repellent (D-Tryptophan ) or in 
thermal gradients, found inhibitory effects of the two chemicals on nem-
atode activity but, observed differential responses of nematodes to accli-
matized and eccritic temperatures. Grewal & Wrights (1992) studied chemotaxis 
in C elegans larvae to several species of bacteria in which all species of 
bacteria affected the pattern of nematode migration, with the degree of 
nematode attraction depending on the species of bacteria. Young bacterial 
colonies were more attracti\e than older ones. The enz>me mediated 
chemotaxis of C. elegans and Panagrellus redivivus as studied by Jansson 
et al, (1984) revealed beha\ioural modifications in nematodes due to 
functional impairments induced by these chemicals (enzymes) to receptors 
located within the chemosensory papillae. Some of the enzymes viz.. 
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Mannosidase, Sialidase used by them inhibited chemotactic responses 
completely whereas Glucosidase, Glaclosidase,AIuronidaseand Glucoronidase 
did not affect chemotaxis of the above two species of nematodes. Some 
simple methods using agar plates for experimental determination of min-
imal concentration of attractants detected by P redivivus were described 
by Balan (1985). 
Studies on chemotaxis by nematodes and their searching behaviour 
revealed activity of molecular mechanisms in the recognition of nematode 
hosts or prey in soil nematodes (Zuckerman & Jansson, 1984). Mori & 
Ohshima (1997) therefore, studied molecular neurogenetics of chemotaxis 
in a nematode C. elegans and predicted signalling pathways in the form 
of putative odorant specific transmembrane receptor (ODR-0). Clemens 
et al. (1994) studied the responses of second stage juveniles of Heterodera 
schachti to root exudates at different distances from the source of attraction 
by analysing orientation tracks left on agrose surface. Boag & Neilson 
(1993) studied nematode aggregation and its effects on sampling strategies 
by using negative binomial distribution, Taylor's Power Law and geostatistical 
techniques. 
Besides the above limited information on nematode migration to-
wards hosts or prey, there is sparse knowledge about attraction behaviour 
of nematodes towards bacteria or fungi. Fungal feeder Aphelenchus avenae 
required chemical stimuli for its feeding as penetration of membrane in 
a liquid medium was not obligatory in feeding by A avenae but the 
cessation of body movements, bending of the head and stylet thrusting 
always occurred in response to glucose or amino acids used (Fisher. 1975). 
P redivivus and Rhahditis oxycerca were strongly attracted to known 
metabolites of Yeast and some fungi viz., methyl, ethyl, propyl, butyl and 
amyl acetate, propyl and amyl formates and eth\l propionate (Balanora 
et al.. 1979). Similarly Jansson el al (1979) studied attraction of P 
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redivivus to different types of fungi. Of the various nematophagous fungi 
tested some attracted P. redivivus while others such as Arthrohotrys 
arthrohotryoides repelled them and still others like A. dactyloides and A. 
conoides have produced neutral responses in nematodes. Among 32 metabolites 
of yeast and fungi which attracted P. redivivus, Balanora & Balan (1991) 
found two of them viz., amyl acetate and ethyl propionate as most potent 
metabolites. 
The role of allomones (chemicals which evolves negative responses 
to the receiver) and sex pheromones (attractive or aggregated responses 
between or within two sexes) has been characterized in plant defense 
mechanisms against plant-parasitic nematodes and nematodes in general 
respectively. Allomones are not involved only in defense mechanisms but 
can also be important cues in complex host interaction (Huettal,1986) as 
well as predator-prey interactions (Bilgrami. 1997). Mareggiani (1996) 
reviewed the role of plant semiochemicals specially allomones and kairomones 
with particular reference to food selection behaviour in nematodes. 
There is however, little information available on the prey searching 
and chemo-attraction behaviour of predatory nematodes towards their prey. 
Being, one of the most important attributes of an efficient biological 
control agent, chemo-attraction behaviour of predatory nematodes has 
remained totally neglected barring some significant observations made by 
Bilgrami & Jairajpuri (1988; 1989a,b,c). They have established that 
predatory nematodes also respond to prey kairomones (chemical cues that 
induce favorable behavioural and physiological response in receiving organisms) 
and prey nematodes use their body secretions as allomons (chemicals 
which evolve negative response in receiver organisms) against predatory 
nematodes. 
The ability of diplogasterid predators to respond towards the secre-
tions of their prey increase their chances of making encounters with the 
.21 
prey thus influencing their rate of predation (Bilgrami, 1990a). In mononchs, 
predator-prey contacts depend only upon chance encounters. The absence 
of chemo-attraction in mononchs is compensated by the presence of strong 
and armed buccal cavity as well as their ability to swallow their prey live 
and intact. 
The level of chemo-perception in dorylaim and nygolaim predators 
for prey attractants is found to vary both intra-specifically as well as inter-
specifically (Doncaster & Seymour, 1973; Bilgrami,1990). 
The attraction of Mononchoides longicaudatus and M. fortidens is 
governed by different biotic and abiotic factors including the distance of 
predators from the source of attraction (prey) (Bilgrami & Jairajpuri, 1988, 
1989c). The orientation of these predators is determined by their willful 
movements towards their prey (Poinar & Hensen,1986) and probing move-
ments (Ward, 1978; Seymour et al., 1983). The job of location of prey/ 
bacteria by these predators is done by their chemoreceptors like the papillae 
and amphids (McLaren, 1976; Wright,1983). 
With the advent of Biotechnological age, changing scenario of the 
world economy and awareness of health and environmental hazards, sci-
entists all over the world have now started developing biological control 
programs and consider them as the need of the day. Therefore, the prey 
searching, attraction and aggregation behaviours of predatory nematodes 
are of considerable interest to us. Chemo-attraction behaviour of dorylaim 
and nygolaim predatory nematodes is an important attribute. It is governed 
by various prey cues, as well as behavioural and biotic and abiotic factors. 
It seems possible that a thorough knowledge regarding the chemo-attrac-
tion behaviour of predatory dorylaims and nygolaims obtained through the 
biochemical methods may lead us to the isolation, identification and 
subsequent synthesis of kairomones present in potential prey nematodes 
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of these predators. These kairomones may be eventually used as the bioregulators, 
stimulators or inhibitors for manipulating the predatory behaviour of the 
doryjaim and nygolaim so that these predatory nematodes may be employed 
successfully in the biological control programs either singly or in inte-
grated namatode management. It is therefore, that a thorough understand-
ing of the behavioural responses of these biological control agents in-
cluding the knowledge regarding the suitable predator-prey combination 
and correct manipulation of biotic and abiotic factors is necessary for full 
exploitation of their predaceous activities in the field. The present work 
is an effort towards achieving this goal. 
With so little information available on the migration of predatory 
nematodes towards their prey in response to prey secretions/attractants, 
the present studies were made on three species of dorylaim viz.. Mesodorylaimus 
hastiani, Laimydorus baldus and Discolaimus major, and one species of 
nygolaim predator, namely, Aquatides thornei to study their chemo-per-
ception behaviour towards prey. This thesis presents a detailed and com-
parative account of prey searching, attraction and aggregation behaviour 
of predators towards prey individuals belonging to different prey trophic 
groups. The present thesis also includes observations regarding the influ-
ence of biotic and abiotic factors such as agar concentration, agar thick-
ness, temperature, starvation of predators, prey density, period of incu-
bation of prey and distance of prey on attraction of predatory nematodes 
towards prey and their aggregation behaviour. This is the first account any 
where of such observations on dorylaim and nygolaim predators. 
It concerns with the study regarding the prey searching, attraction 
and aggregation behaviour of predatory dorylaim {Mesodorylaimus hastiani, 
Laimydorus baldus and Discolaimus major) and nygolaim {Aquatides thornei). 
The prey nematodes used in present study belongs to the groups of saproph-
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ag,ous nemalodcs {Chiloplacus, Mesorhahditis, Acrobeles, Tobrilus, Rhahditis. 
Cephalobus and Acrobeloides); epidermal feeders {Tylenchorhynchus, Basiria 
and Aphlenchoides)', migratory semi-endodermal feeders (Hirschmanniella, 
Hoplolaimus, Heticotylenchus and Sutellonema); endodermal feeders 
{Meloidogyne, Anguina and Heterodera); cortical feeders (Hemicriconemoides 
and Hemicycliophora); virus vectors {Xiphinema, Paralongidorus, Longidorus 
and Paratrichodorus) and predatory nematodes (Mesodorylaimus, Aquatides, 
Laimydorus and Piscolaimus). In keeping with the main theme of this 
study, the work presented here is divided into three main parts: (1) Prey 
searching behaviour of predatory nematodes; (2) Attraction of predatory 
nematodes towards prey nematodes; and, (3) Aggregation behaviour of 
predatory nematodes. While Part I has only one chapter in it. Part II 
comprises two chapters (Attraction of predatory nematodes towards prey 
individuals belonging to different trophic group and factors influencing 
the attraction behaviour of predatory nematodes); and. Part III comprises 
eleven chapters (Aggregation behaviour exhibited by predator at a feeding 
sites in presence of prey individuals belonging to different trophic groups; 
Aggregation behaviour of predators I: feeding site formed by predators 
in presence of prey nematodes, duration of the existence of feeding site 
obtained with prey nematodes belonging to different trophic groups, average 
time taken by predators to form a feeding site in presence of prey nematodes 
belonging to different trophic groups; Aggregation behaviour of predators 
II: Time of actual feeding and post-feeding aggregation of predators at 
a feeding site. Time spent by predators on their post feeding aggregation 
at a feeding site formed with prey nematodes belonging to different trophic 
groups; Aggregation behaviour of predators III: No. of predators aggre-
gated at a feeding site, during actual feeding or showing pre-and-post-
feeding aggregation, number of predators actually feeding at a feeding site 
formed by the prey nematodes belong,ir\g, to different trophic groups, pre-
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feeding aggregation of predators at a feeding site formed by the prey 
nematodes belonging to different trophic groups, post-feeding aggregation 
of predators at a feeding site formed by the prey nematodes belonging to 
different trophic groups; Aggregation behaviour of predators IV: Analysis 
of aggregation behaviour of predators at a feeding site in relation to prey 
trophic groups and effects of prey density, period of prey incubation, 
temperatures, starvation of predators, agar concentration, agar thickness 
and/? / /on the aggregation behaviour of predatory nematodes). In support 
of the text of this thesis, five tables and 127 figures are also provided. 
The literature cited, here includes 155 references. 
oMcde^i^lcda^ &'Q4ief/^ocl^ 
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MATERIALS AND METHODS 
GENERAL - I 
Soil Sampling : Soil samples were collected from around the roots of 
various field crops, fruit trees and flowering plants from a depth of 5-
15 cm. These samples were kept in polythene bags. For each sample all 
relevant informations regarding host, locality and date of collection were 
noted. These samples were then brought to the laboratory; and, were 
processed to extract the nematodes. 
Processing of Soil Samples : The soil samples were processed by Baermann"s 
funnel and Decantation techniques. 500 gm of soil was placed in a bucket 
and mixed thoroughly with a small amount of water. The debris and stones 
were removed. The bucket was then filled with water to about Yi th of its 
volume and stirred gently to make a homogeneous suspension. This was 
left undisturbed for about V2 a minute to allow heavy soil particles to settle 
down at the bottom of the bucket. The muddy suspension was then poured 
into another bucket through a course sieve (mesh No.8; pore size 2 mm) 
to retain debris, roots, leave etc. The suspension in the bucket was then 
passed through a sieve (mesh size = 300; pore size 53 |im) on which the 
nematodes together with same soil particles were held. Following this 
proces's, the suspension left inside the bucket was sieved two more times 
in order to ascertain good recovery of nematodes present in a given 
samples. Following this process the soil suspension in the bucket was left 
sieved thrice for good recovery of nematodes. 
Isolation of Nematodes : The residue on the sieve was collected in a beaker 
and poured on a course sieve lined with tissue paper. The sieve was then 
placed on large Baermann's funnel containing water sufficient to touch 
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the bottom of the sieve. The stem of the funnel was fitted with a stoppered 
rubber tubing. Inside the funnel fitted in this fashion, the sample was 
allowed to stand for 24 h. During this period of time the nematodes 
migrated from the sieve into the clear water inside the funnel. The nem-
atodes finally got settled in the stem of the funnel and the rubber tubing 
attached to it, from where they were taken out into a cavity block. 
Preparation of Agar Medium : To prepare agar medium to study chemo-
attraction behaviour of predatory nematodes and to culture predaceous 
and saprophagous nematodes one gram of Difco-agar was mixed with 100 
ml of distilled water in a beaker and boiled for few minutes over an electric 
heater. The hot suspension was then poured in clear Petri-dishes and left 
undisturbed for about an hour or so to allow the agar to cool and solidify. 
Culturing of Predatory and Prey Nematodes: Predatory nematodes viz., 
Mesodorylaimus bastiani, Aquatides thornei, Laimydorus baldus and 
Discolaimus major and the prey nematodes represented here by several 
different species of saprophagous nematodes viz., Chiloplacus symmetricus, 
Acrobeles sp., Acrobeloides sp., Rhabditis sp., Mesorhabditis sp., were 
cultured in Petri-dishes containing 1 % water agar following the techniques 
of Bilgrami & Jairajpuri (1990). 
All species of predatory nematodes were cultured separately using 
Rhabditis sp., as prey. Five mg of a brand of infant milk powder (Lactogen) 
was spread on the surface of the agar to encourage bacteria to grow. The 
bacteria grown on the surface of the agar served as food for the predatory 
as well as saprophagous nematodes . When the culture became old and 
the population of nematodes declined, fresh cultures were maintained 
under laboratory conditions. The plant parasitic nematodes viz., endoder-
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mal, migratory semi-endodermal, epidermal and cortical feeders and virus 
vectors were isolated fresh from soil samples which were collected from 
different hosts and localities for various experiments (Table-IIl). All 
species of prey nematodes were sterilized by dipping them in 0.01% 
mercuric chloride solution for a period of 5 m before subjecting them for 
different experimental tests. 
Handling of Nematodes: When required in small numbers the nematodes 
were hand picked with the help of a bamboo splinter from the culture dishes 
or the water suspension. However, when required in large number the 
nematodes were extracted from the culture with the help of Baermann's 
funnel technique. The agar containing nematodes in culture was cut into 
small pieces and these pieces were placed on a sieve lined with tissue 
paper. To extract out nematodes the sieve was then placed in a funnel filled 
with water. Most of the active nematodes migrated from agar pieces into 
the clean water of the funnel with in 24h. 
Bioassay for Attraction : Although, numerous bioassays have been de-
signed to suit particular nematodes, there appears to be no one procedure 
available which can be said to be outstanding. The secretions of prey 
can be radially demonstrated in aqueous media in small arena. Using a 
medium similar to the natural habitat is obviously an advantage as it allows 
animals to move normally. For example, the sex attraction of Ancylosloma 
caninum (Roche, 1966) and Nippstrongylus brasiliensis (Roberts & Thorson, 
1977a, b) was tested in the host intestine; that of Ditylenchus dipsaci in 
leaf tissue (Windrich, 1973); and, that of Rhabditis pellio in a bacterial 
film. Greet (1964) measured the redistribution of Panagrolaifvus rigidus 
in tubes of agar and Evans (1969) did the same for Glohodera rostochiensis 
in tubes of sand. In such conditions it may be impossible to ensure that 
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only pheromones influence the distribution of the nematode. To be able 
to define the specific stimuli involved simpler systems are required which 
must exclude both external stimuli that cause coincidental redistribution 
of the nematodes and contact stimuli that cause the nematodes to aggregate. 
The arena used in the present study included the narrow strips and the 
circular plates. It has been found that the narrower the strip the more linear 
is the gradient, and unless the distances between the prey and the predators 
are increased proportionally, the more concentrated the attractants become. 
Strips may have the advantage of providing simple choice between attrac-
tive and unattractive ends but have disadvantages in the sense that many 
nematodes leave strips and become trapped. The wider the area the more 
circular is the gradient and the less concentrated are the attractants. The 
advantage of such arena is that the nematode movement is unrestricted 
and the results may be analyzed with regard to the proximity of nematodes 
to the source of attraction. Scoring system as applied in the present thesis 
may be used for behavioural analysis. The source of attraction in these 
bioassays has often been the living nematode individuals. If the nematodes 
are immobile e.g.. Heterodera and Globodera spp., they can be placed 
directly in the medium, but if mobile, they must be restricted in a part 
of the arena by putting permeable barriers as is the case with the present 
studies. 
Keeping in mind the above facts and in order to minimize extra 
influences on nematode behaviour, following experimental models with 
wide test arena, restricted source of attractants along with a scoring s> stem 
have been selected to study attraction and aggregation responses of the 
four species of predaceous nematodes 
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Petri-Dish Experiments {Mean Log Score Method) (Fig. 1): All exper-
iments were carried out in 5.5 cm diameter Petri- dishes, divided into three 
zones viz., inner, middle and outer by drawing two concentric circles 0.5 
and 2.5 cm in diameter at the bottom of the Petri-dishes (Fig. 1) . The 
later circle is termed as the reference circle (Bilgrami & Jairajpuri, 1988). 
A plastic straw pipe with a suitable piece of 400 mesh nylon piece glued 
to It at its one end was p/aced verticaf/y in the inner zone of ihe Petrf-
dish in such a way that the nylon piece was in contact with the Petri-dish. 
One percent water agar was then poured into the Petri-dish as well as inside 
the straw pipe in order to make a layer of 2 mm thickness. Twenty five 
live (non-excised) or excised (cut in two pieces ) prey individuals were 
released in straw pipe and left for 16 h for incubation. Five adult predators 
to be tested were then released at the periphery of the reference circle and 
the distribution of the predators was recorded after 6 h. The distribution 
of nematodes should be proportional to the area of each zone. Thus, in 
random distribution, more nematodes should be present in the outer zone, 
lesser in the middle zone and practically none in the inner zone. The area 
of each zone was calculated and weighting factors were obtained by 
dividing the area of outer zone with each of the three zones. Scores were 
obtained by summing up the products of number of nematodes in each zone 
with their corresponding weighting factors. Areas and weighting factors 
of the three zones are given in Table I. These factors were then converted 
to Log Scores (Table II). Mean of log score, obtained from 40 replicates 
is referred here as Mean Log Score (MLS). MLS is therefore, the scale 
at which the attraction or chemoattraction responses of different species 
of predators were measured and compared. 
To test the attraction responses of predators towards different species 
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OUTER ZONE STRMV PIPE 
INNER ZONE 
MNERCIRCtE 
Fig. 1 : Design of Petri-dish experiment (Mean Log Score Method) 
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TABLE! 
AREA AND WEIGHTING FACTORS FOR THE ZONES MARKED 
ON THE AGAR PLATES 
Inner Middle Outer 
Circle Circle Circle 
Area (sq.mm) 20 471 1885 
Weighting factor 94 4 1 
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TABLE-II 
TWENTY ONE POSITIONS PREDATORY NEMATODES CAN 
OCCUPY WITH THEIR RANKS AND SCORE 
Inner 
Circle 
5 
4 
4 
3 
3 
3 
2 
2 
2 
2 
0 
0 
0 
0 
0 
0 
Middle 
Circle 
0 
1 
0 
2 
1 
0 
3 
2 
1 
0 
4 
3 
2 
1 
0 
5 
4 
3 
2 
1 
0 
Outer 
Circle 
0 
0 
1 
0 
1 
2 
0 
1 
2 
3 
0 
1 
2 
3 
4 
0 
1 
2 
3 
4 
5 
Ranks 
21 
20 
19 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
Score 
470 
380 
377 
290 
286 
284 
200 
197 
194 
191 
110 
107 
104 
101 
98 
20 
17 
14 
11 
8 
5 
Log score 
2.67 
2.57 
2.57 
2.46 
2.45 
2.45 
2.30 
2.29 
2.28 
2.28 
2.04 
2.02 
2.01 
2.00 
1.99 
1.30 
1.23 
1.14 
1.04 
0.90 
0.69 
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of prey, the Petri-dish experiments (Mean Log Method) was selected 
keeping in mind three reasons : firstly because this method has been 
standardized and tested in two earlier studies by Bilgrami & Jairajpuri 
(1988, 1989c); secondly, because following this method the present results 
may be compared with the findings of the earlier studies; and, thirdly, in 
order to make the studies on prey searching, attraction and aggregation 
behaviour of predatory nematodes uniform. In the present thesis this 
experiment is referred to as Petri-dish experiments. 
Statistical Analysis : 
The data obtained after performing various experiments were put 
to statistical analysis by subjecting it to the following statistical tests. 
1. Coefficient of Variation : 
CV (%) = — X 100 
M 
where CV= Coefficient of variation in % 
a - Standard deviation 
M = Mean of the series 
2. Standard Deviation : 
V Z(x - x)^  
a = 
N - 1 
where <T - Standard deviation 
X = Individual observation 
X = Mean of the data 
N = Number of observation 
Standard Deviation was calculate by giving one degree of freedom. 
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3. Student "t" Test : 
Student "t" test was required to determine the level of significance 
(P value) and thus was calculated using following methods. 
X - y "Vn, n, 
t = „ I ^ 
S " 1 + ^ 2 
where t = Student "t" test 
X = Mean of the x variable 
y - Mean of the y variable 
S = Standard deviation of combined series x and y 
n, = Number of observation of x variable 
n2 = Number of observation of y variable 
P value was determined at 5% limit with the help o f t " distribution 
table by giving two degrees of freedom to the value of "t". 
4. Coefficient of correlation : 
Z xy 
r = 
V E X^  ly^ 
where r = Coefficient of correlation 
X = (x - x) 
y = (y - y) 
Test of significance of correlation coefficient "r" 
r V N - 2 
t = 
I - ( r) ' 
where r = Coefficient of correlation 
N = Number of observation 
Degree of freedom = N - 2 
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5. Coefficient of Correlation and Probable Error : 
To find out the reliability or significance of the value of coefficient 
of correlation, probable error is used. The probable error of the coefficient 
of correlation was determined using following formula : 
P. E.(r) = 0.6745 1 -r' 
N 
where 0.6745 is a constant number 
N - Number of pairs 
r = Coefficient of correlation 
6. Regression Analysis : 
Linear Regression Equation of X on Y 
^. 
a. 
(x - x) = r —- (y - y) 
y 
where "x = Mean of the X series 
y = Mean of the Y series 
r = Coefficient of correlation 
G^ = Standard deviation of X series 
a = Standard deviation of Y series 
Curvilinear Regression Analysis : 
Lx = na + bZx + cEx^ 
Zxy = aZx + bZx^ + cEx^ 
I x V = a lx^ + b lx^ + cZx'' 
The values of Sx, Zy, Exy, Zx etc. were calculated with the help 
of a table as is used in the calculation of Standard Deviation and Co-
efficient of Correlation. 
VPa^-\ 
CHAPTER 1 
PREY SEARCHING AND ATTRACTION BEHAVIOUR OF 
PREDATORY NEMATODES 
INTRODUCTION 
Like all pheromones, prey attractants are also chemicals which are 
secreted into the environment. These attractants assist in bringing together 
predator and prey individuals, and are, therefore, necessary for predator-
prey interactions. Since the first conclusive demonstration of sex attrac-
tants in Panagrolaimus rigidus (Greet, 1964), interest has been generated 
in developing this feature of nematode behaviour as means of nematode 
pest control (Green, 1980). In case of predaceous nematodes characteristics 
like prey searching and chemo-attraction are important attributes which 
are directly related to their predatory potential and field efficacy. Such 
characteristics can be exploited to incorporate biotechnological techniques 
to focus on the modifications of behaviour of predatory nematodes as 
means of nematode pest management. Though, food searching abilities of 
bacteriophagous (Young et al, 1996); plant parasitic (Wyss, 1977a; Bilgrami 
et al., 1986b) and insect nematodes (Grewal et al., 1993; Anderson et al., 
1997a,b) have been explained but no such study has ever been made on 
predatory nematodes which could explain the dynamics of their prey 
searching mechanisms. Moreover, information on their chemo-attraction 
responses towards prey are also meager and insufficient to be used for any 
application. Esser (1963) speculated attraction in dorylaim predators 
towards excised prey, a phenomenon later substantiated by Yeates (1969), 
Wyss & Grootaert (1977) and Bilgrami et al., (1985c) in Diplentronpotohikus, 
Lahronema vulvapapillatum and Aquatides thornei respectively. Some 
detailed informations were provided by Bilgrami & Jairajpuri (1988; 1989b; 
1989c) when they studied attraction behaviour of A/o/70«c/7c»/Je.v longicaudaius 
and M. fortidens. They (l.c) attributed responses of these predators to prey 
secretions/attractants. 
37 
Keeping in view the little knowledge available on the prey searching 
and attraction behaviour of predatory nematodes following experiments 
were made using Mesodorylaimus bastiani, Aquatides thornei, Laimydorus 
haldus and Discolaimus majorR as predators on the rice root nematode 
Hirschmanniella oryzae. 
MATERIALS AND METHODS 
Predatory nematodes viz., Mesodorylaimus bastiani, Aquatides thornei, 
Laimydorus haldus and Discolaimus major were cultured in Petri-dishes 
containing 1% water agar using Rhabditis sp., as prey as described in the 
section entitled "Materials and Methods General -I" in the present thesis. 
The prey nematode, Hirschmanniella was isolated fresh for each exper-
iment from the soil collected from paddy fields located in the vicinity of 
the Aligarh Muslim University campus. 
1) Prey Searching behaviour: Prey searching behaviour of the above 
mentioned four species of predators was studied in separate observation 
chambers using adult individuals of rice root nematode, Hirschmanniella. 
The observation chamber as shown in Fig - 2 was designed using a 4 x 
2 cm glass slide with the four sides glued with 5 mm high glass pieces. 
Thus, a chamber measuring 4 cm in length, 2 cm in width and 5 mm in 
height was made. At one end of this chamber a 4 mm high plastic straw 
pipe with 400 mesh nylon piece glued at its one end was placed vertically. 
The glass chamber was then filled with 2-4 mm thick layer of 1% water-
agar. Agar of the same consistency was also poured inside the plastic straw 
pipe upto the same height as in the chamber. The agar filled space inside 
the pipe is referred to as the incubation chamber. The point where the 
predators were inoculated is referred to as inoculation point. Prey search-
ing behaviour of predators was observed by incubating twenty five adult 
individuals oi Hirschmanniella in the incubation chamber for 16 h at 25 
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"C. One adult individual of each species of predator was tested at a time 
to make qualitative assessment of its prey searching behaviour. Fresh 
individuals of predator were inoculated as and when the earlier predator 
either killed a prey and continued feeding or abundend its searching 
activities. 
2) Attraction responses of predators towards bacteria: To find out 
whether the four species of predators responded to unidentified bacterial 
colonies (cultivated in separate Petri-dishes containing agar by adding 
Lactogen Milk Powder) the Petri-dish experiments were used. Agar containing 
bacteria was inoculated in the straw pipe fixed in the inner circle of the 
Petri-dish and incubated for 16 h prior to the inoculation of predators. Five 
adult individuals of the predator to be tested were inoculated at different 
points of reference circle. The distribution of predators was recorded at 
2, 4, 6, 8, 10 and 12 h and scores and log scores were obtained as described 
earlier. The Mean Log Score was calculated out of 40 replicates. Au-
toclaved Petri-dishes containing agar without bacteria or prey nematodes 
served as control. Each species of predator viz., M. basliani, A. thornei, 
L. baldus and D. major was tested separately, all other conditions remain-
ing same as described in the section entitled "Materials and Methods 
• 
General-I". 
3) Attraction responses of predators towards Hirschmanniella: To 
determine whether M. bastiani, A. thornei, L. baldus and D. major respond-
ed to prey secretions/attractants and exhibited chemo-attraction, two sets 
of experiments were performed using Petri-dish experiments. All exper-
imental conditions remained same as described earlier for Petri-dish ex-
periments except that the observations on the distribution of predatory 
nematodes were made at 2, 4, 6, 8, 10 and 12 h. In the first set of 
experiments attraction of M bastiani, A. thornei, L. baldus and D. major 
was tested towards excised (cut in two pieces) whereas during the second 
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set of experiments non-excised (live) individuals of Hirschmanniella were 
used as prey. The distribution of predators was recorded after desired 
period and converted to scores and log scores. Mean Log Scores were 
calculated out of 40 replicates. Sterile Petri-dishes containing agar but 
without bacteria or prey nematodes served as control. 
RESULTS 
1)PREY SEARCHING BEHAVIOUR OF PREDATORY NEMATODES (TIG. 3): 
Observations on the prey searching and attraction behaviour of M. 
bastiani, A. thornei., L. baldus and D. major revealed their foraging and 
chemotactic behaviour towards prey nematodes. The phenomenon which 
explains predator's movement towards prey is related to its sensory mechanisms. 
All the four species of predators exhibited more or less similar mechanisms 
in searching their prey except M. bastiani and D. major which were more 
active and possessed low minimum response threshold (MRT). Thus, they 
could perceive attractants at minimum perceptible attraction gradients 
(MPAG). 
Minimum Perceptible Attraction Gradient (MPAG): Minimum percep-
tible attraction gradient (MPAG) may be defined as the attractant diffusion 
gradient which is perceptible to predators at a minimum concentration 
from a particular distance. Minimum perceptible attraction gradient depends 
upon the difference between the rate of attractants emitted and the rate 
of attractants lost in the medium. So, minimum perceptible attraction 
gradient will always be formed when the rate of attractants emitted is 
higher than the rate of attractants lost in the medium. 
Minimum Response Threshold (MRT): Minimum response threshold 
(MRT) may be defined as the ability of predators to respond to attractants 
at minimum perceptible attraction gradient (MPAG). MRT of an individual 
may, therefore, be a parameter which demarcate between directional and 
non-directional movements of predators. 
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Chemotactic Response of Predators (CRP): By definition the response 
of a predator is its attraction to the source of stimulation which may be 
homoattraction response (if the attraction response is towards same spe-
cies) and heteroattraction response (if the response is towards different 
species). 
The prey searching and attraction behaviour of predators may be 
classified into six more or less distinct phases viz., 1) Random movement. 
2) Exploration and probing, 3) Perception of attractants, 4) Switched 
response, 5) Coordinated movements and 6) Response of predators. These 
phases are classified depending upon the minimum perceptible attraction 
gradient (MPAG), minimum response threshold of predators (MRT) and 
chemotactic response of predators (CRP). 
Random Movements: The predators moved randomly in agar plates in 
presence of prey attractants till minimum perceptible attraction gradient 
was formed and perceived at minimum response threshold by the predators 
(Fig. 3A). The random movements of predators may be distinguished by 
shortening of wave lengths, elevation of body amplitude, more side to side 
movements of head, forward and backward crawlings etc. 
Exploration and probing: By following chemical attractant diffusion 
gradient from prey nematodes (Fig. 3B) predators initially foraged and 
exhibited exploration and probing behaviour (Fig. 3C) by way of showing 
more lateral head movements, lip rubbing and head lifting. As a result of 
increase in concentration of attractants minimum perceptible attraction 
gradient was formed in the test arena (Fig. 3D) which predators sensed 
according to their minimum response threshold level. Reaching at min-
imum response threshold level and sensing attraction gradients predators 
started exhibiting increased lip probing and oesophageal pumping. At this 
juncture of exploration and probing the predators entered into forward 
switched response. 
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Switched Response : Switched response of predators may be defined as 
the change from uncoordinated turning behaviour to coordinated locomo-
tory behaviour on stimulation by attractants or vice versa. Switched 
response may be divided as forward switched response (Fig. 3E) when 
predators exhibited change in their locomotory behaviour from uncoor-
dinated to coordinated in response to stimulus and reverse switched re-
sponse when predators exhibited change in their locomotory behaviour 
from coordinated to uncoordinated as a result of decrease in minimum 
perceptible attraction gradient or increase in minimum response threshold 
level of predators (Fig. 3L). Forward switched response of predators lead 
to coordinated locomotion of predators (Fig. 3F). 
Coordinated Movements : As a result of coordinated locomotion (Fig. 
3F) predator's approach towards prey attractants became directional (Fig. 
3G). While approach becoming directional, wave length formed by pred-
ators increased, body amplitudes along the wave decreased, lateral and side 
ways head movements and forward and backward crawling ceased and 
predators started moving to up gradients (Fig. 3H) 
Chemotactic Response: While moving to up gradients predators reached 
to their destination i.e., source of attraction (straw containing prey indi-
viduals) (Fig. 31). All species of predators exhibited hetero-attraction 
response as they migrated towards members of other species of nematode. 
As soon as the minimum perceptible attraction gradient decreased and 
became imperceivable. the predators started moving to down gradients 
(Fig. 3J), exhibited undirectional movements (Fig. 3K) and entered into 
reverse switched response (Fig. 3L) by showing short wave lengths, high 
amplitude, more lateral head and side ways movements etc. (Fig. 3L). 
During attraction if minimum perceptible attraction gradient decreased 
(Fig. 3P) or minimum response threshold level of predator increased (Fig. 
3Q) the predators reverted to undirectional movements (Fig. 3K) and 
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Fig. 3 : Schematic Representation of the Pre> Searching and Attraction 
Behaviour of Predatory Nematodes. 
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entered into reverse switched response (Fig. 3L). Predators, switching back 
to undirectional and uncoordinated locomotory phase (Fig. 3M) indicate 
decrease in minimum perceptible attraction gradient (Fig. 3N) and thus 
failed to perceive attractants even at low minimum response threshold 
level (Fig. 30) . The predators thus, either reverted back to move randomly 
again in the test arena on a fresh search mission or abundant its search 
for a prey. 
2) ATTRACTION RESPONSES TOWARDS BACTERIA (Fig. 5) 
The attraction responses of M. bastiani, A. thornei, L. baldus and 
D. major towards a colony of unidentified bacteria varied with the time 
of observation. D. major was most and L. baldus the least responsive 
species of predators towards bacteria. 
a) Attraction of M. bastiani towards bacteria (Fig. 5A) : Unidentified 
bacteria when used as the source of attraction, elicited different but sig-
nificant response of M. bastiani when observations were made from 2 to 
12h (p < 0.05). Predators, exhibited willful movements towards bacterial 
colony and their attraction was recorded more than the control (p < 0.05). 
M. bastiani was most responsive during 8th h (MLS = 1.63 ± 0.40; CV 
- 24%) and least when observations were made after 4th and 12th h (MLS 
= 1.42-1.46 ± 0.34-0.36; CV = 23-25%) (p < 0.05). The distribution of 
M. bastiani at 8th h corresponded to ranks 4,5,6.7,8,13 and 2,3,4,5.6,7 in 
presence and absence of bacteria respectively. 
b) Attraction of A. thornei towards bacteria (Fig. 5B): The attraction 
profile of ^. thornei both in presence (Fig. 5B) as well as absence (Fig.4B) 
of bacteria remained same when observations were made after 10 and 12 
h (p > 0.05). During early periods of observation i.e., from 2 to 8h the 
degree of attraction of ,4. thornei was significantly more than the control 
(p < 0.05), with the maximum attraction recorded during 6th h of ob-
45 
150"! 
ui UO. 
te. 
o 
o 
•* 1.30. 
o 
o 
1.20, 
A 
1—'—I""!—•"":} 
2 4 6 8 1012 
1.50! 
140 
13Q 
1.20 
T 1 1 J 1 1 
2 4 6 8 1012 
1.501 
u 1.40. 
o 
o 
o 
5 1.20J 
UI 
—I—I—I—I—I—I 
2 4 6 8 1012 
TIME OF OBSERVATION (k) 
1.501 
1.40 
1.30 
12(1 
D 
— \ — I — I — > ' 1 
2 4 6 8 1012 
TIME OF OBSERVATION (k) 
Fig. 4 : Attraction responses ofpredators in absence of prey and bacteria 
(control). A = A/, hastiani; B = A. thornei: C = L. baldus; D 
= D. major. 
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Fig, 5 : Attraction responses of predators towards bacteria cultivated 
on agar. A = M. basdani; B = A. thornei; C = L. baldus: D 
= D. major. 
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servation (MLS - 1.53 ± 0.37; CV = 24%; p < 0.05). The distribution of 
A. thornei at 6th h of observation corresponded to ranks 3, 5, 6, 7, 8, 9 
and 10 in the presence of bacteria and to ranks 2, 3, 4, 5, 6 and 7 in the 
absence of bacteria. 
c) Attraction of L. baldus towards bacteria (Fig. 5C): Observation 
period of 2h did not show any attraction response of L. baldus towards 
bacteria (MLS = 1.32 ± 0.37; CV = 28%) as there was no significant 
difference in their responses both in the presence (Fig. 5C) and absence 
(Fig. 4C) of bacteria. Predators responded positively towards bacteria 
when observations were made at 4, 6, 8, 10 and 12h. Maximum attraction 
of this predator towards bacteria was recorded after 8 h (MLS = 1.54 ± 
0.51; CV = 33%; p < 0.05), while minimum after 12 h (MLS = 1.39 ± 
0.44; CV = 32%; p < 0.05). 
d) Attraction of Z). major towards bacteria (Fig. 5D): The attraction of 
D.major increased significantly from 2h (MLS = 1.41 ± 0.34; CV = 24%) 
to 8h (MLS = 1.84 ± 0.31; CV = 17%) (p < 0.05). Further observations 
made after 10 and 12h recorded decrease in their responses towards bacterial 
colony. Maximum attraction of this predator towards bacteria was there-
fore, recorded after 8 h. Their attraction towards bacteria was minimum 
when observations were made after 2h. The distribution of D. major 
corresponded to ranks 6, 7 and 8 in presence of bacteria and to ranks 3, 
5, and 11 in absence of bacteria at 8th h of observation. 
(3) ATTRACTION RESPONSES OF PREDATORS 
TOWARDS HIRSCHMANNIELLA 
(FIG. 6) 
All the four species of predators studied here exhibited differential 
attraction responses towards the attractants emitted by the pre> nematode. 
Hirschmanniella over a period of 12 h. Excised individuals of HirschmannicUa 
were more attractive than the non-excised or live individuals. 
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a) Attraction of M. bastiani towards Hirschmanniella (Fig. 6A): M. 
bastiani perceived attractants released by Hirschmanniella and responded 
positively towards their excised and non-excised individuals. The attrac-
tion of M. bastiani towards excised prey (r = 0.63; PE(r) = 0.01) which 
increased significantly (t = 2.92; p < 0.05) from 2 h (MLS = 1.73 ± 0.36; 
CV = 21%) to 8h (MLS = 2.24 ± 0.13; CV = 6%) started declining 
thereafter. Maximum number of predators migrated towards prey during 
8th h (MLS = 2.24 ± 0.13; CV = 6%). Their number was, however, 
minimum when observations were made after 2 h (MLS = 1.73 ± 0.36; 
CV = 21%) (p < 0.05). The distribution of predators corresponded to ranks 
7, 8, 12, 14, 15, 17 in presence of prey nematodes during 8 h. 
Observations regarding the attraction response of M bastiani showed 
that the degree of its attraction towards live or non-excised individuals 
of Hirschmanniella was less than that observed towards the excised in-
dividuals of the prey. Maximum attraction of M. bastiani was recorded 
during 8th h (MLS = 2.10 ± 0.14; CV = 7%; p < 0.05) and its distribution 
corresponded to ranks 7, 8, 9, 11, 12, 14 and 15 in presence of non-excised 
individuals of Hirschmanniella. M. bastiani responded least during 2nd 
h of observation (MLS = 1.52 ± 0.44; CV = 29%). The attraction of M. 
bastiani towards non-excised individuals oiHirschmanniella also depend-
ed upon period of observation (r = 0.69; PE(r) = 0.09; t = 3.43; p < 0.05). 
b) Attraction of A. thornei towards Hirschmanniella (Fig. 6B): Excised 
individuals of Hirschmanniella were more attractive to A. thornei than 
the non-excised individuals. A positive correlation (r = 0.61; PE(r) = 0.10) 
between the attraction of A. thornei and time of observation (t = 2.77; 
p < 0.05) was recorded. Chemotactic responses of A. thornei towards 
excised prey individuals increased upto 6 h (MLS = 2.28 ± 0.15; CV = 
6%; p < 0.05). The distribution of predators at this period corresponded 
to ranks 11, 13 ,14 ,15 and 17. Attraction response of predators decreased 
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after 6h. Attraction was recorded as minimum when observations were 
made after 12h (MLS = 1.90 ± 0.24; CV = 13%). 
Observed after a duration of 6h, the predator's response towards non-
excised individuals was less (MLS = 2.12 ± 0.14; CV - 7%) than that 
recorded towards excised prey individuals of Hirschmanniella (p < 0.05) 
Prey nematodes were least attractive to predators at 2 h (MLS = 1.61 ± 
0.37; CV = 23%). There was a positive and significant correlation between 
attraction of predators and time of observation (r = 0.79; PE(r) = 0.06; 
t = 4.63; p < 0.05). 
c) Attraction of L. baldus towards Hirschmanniella (Fig. 6C): The over 
all attraction responses of I . baldus were less than those recorded for the 
other three species of predators studied here. Its attraction also depended 
upon period of observation (r = 0.54; PE(r) = 0.12; t = 2.30; p < 0.05). 
Similar to A. thornei , attraction of Z,. baldus towards excised individuals 
of Hirschmanniella also increased from 2 h onwards till the 6th h after 
the beginning of the experiment (MLS = 1.56 ± 0.36; CV = 23%) to 6 
h (MLS = 2.10 ± 0.14; CV = 7%) when it was recorded maximum. This 
predator was least attractive to excised prey individuals during 2nd h of 
observation. 
Similar ly, secret ions/at t ractants dispersed by non-excised 
Hirschmanniella individuals attracted maximum response of predators at 
6h (MLS = 2.00 ± 0.32; CV = 16%). There was least attraction at 2h (MLS 
= 1.53; ± 0.37; CV = 24%). The attraction of L. baldus depended upon 
the time of observation (r = 0.60; PE(r) = 0.11; t = 2.70; p < 0.05). 
d) Attraction of D. major towards Hirschmanniella (Fig. 6D): Among 
all species of predators D major was most responsive to Hirschmanniella 
at a particular time of observation. As was the case with other three species 
of predators, the excised individuals of Hirschmanniella were more at-
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Fig. 6 : Attraction responses of predators towards excised and non-
excised individuals of Hirschmanniella. A = M hastiani; B 
= A. thornei: C = L. haldus: D-D major. 
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tractive to D. ma/or also. This predator perceived attractants of///>5c/7Wfl«Aj/c'//a 
maximally during 6th h of observation (MLS = 2.22 ± 0.12; CV = 5%; 
p < 0.05). Observations before and after 6 h presented weak attraction 
responses of D. major. This predator was least responsive during second 
h of observation (MLS = 1.73 ± 0.39; CV = 22%; p < 0.05). The relationship 
between attraction of D. major and time of observation was recorded 
positive and significant (r = 0.57; PE(r) = 0.11; t = 2.49; p < 0.05). 
The attractiveness of non-excised individuals of Hirschmanniella 
increased with the time of observation from 2 to 8h and was recorded 
maximum during 8th h (MLS = 2.13 ± 0.14; CV = 7%; p < 0.05). There 
was a colinear correlation between the attraction and the time of obser-
vation (r = 0.63; PE(r) = 0.10; t = 2.92; p < 0.05). 
DISCUSSION 
Random finding of a prey would often be deterimental to predatory 
ability to survive because of unnecessary energy expenditure. This effect 
on survival is specially important in organisms like nematodes with low 
vagility (mean distance between the point where an individual is born and 
where it dies). However, chemical cues and behavioural responses to these 
cues may also play a major role in establishing predator prey encounters 
and attribute to their various survival strategies. This is what we have 
observed during present studies on the attraction behaviour of four species 
of predators viz., M bastiani, A. thornei, L. haldus and D. major. All 
species of predators were responsive variably to unidentified bacterial 
colonies as well as excised and non-excised individuals of Hirschmanniella.. 
Such a response of predators may be related to their differential inert 
behaviour (Bilgrami & Jairajpuri, 1988). different sources of attraction and 
minimum perceptible attraction gradient (MPAG) developed by prey at-
tractants and minimum response threshold (MRT) of predators. 
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Observations on prey searching and attraction behaviour of M. hasdani, 
A. thornei, L. haldus and D. major explain relatively early movements of 
predators and their migration towards prey due to their sensing mechanisms 
(chemotactic response). By following the chemical attractant diffusion 
gradient from prey nematodes the predators initially foraged randomly but 
exhibited directional movements along the diffusion gradient once a minimum 
perceptible attraction gradient was developed and perceived by predators 
at their minimum response threshold. Prey searching behaviour appeared 
to have depended upon the diffusion gradient, minimum perceptible at-
traction gradient and minimum response threshold besides other physical, 
chemical and behavioural prey cues. The point where the minimum per-
ceptible attraction gradient was developed and perceived by predators 
made distinction between random and chemo-oriented movements of predators. 
Search parameters like head probing, head rubbing, stylet thrusting, long 
wavelengths and low amplitudes of predators may be designated as the 
signals of the formation of minimum perceptible attraction gradient which 
a predator could perceive at its minimum response threshold. In contrast, 
more lateral head movements, forward and backward motions, short wave 
lengths and high amplitudes of predators signified their random move-
ments. The reasons for more predators remaining in the outer circle could 
be attributed to the absence of prey nematodes or to their inability to sense 
the diffusion gradient possibly due to their high perception threshold or 
non-formation of minimum perceptible attraction gradient by prey nem-
atodes. The foraging behaviour of M. hastiani, A. thornei, L. haldus and 
D. major along with their chemotactic response to localized food (prey) 
may result in population fluctuations of predators even in soil environment. 
Such fluctuations may be triggered separately or in combination with food 
depletion, overcrowding, minimum perceptible attraction gradient and 
minimum response threshold etc. The degree of dominance of such factors 
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may depend on the type of predator and prey nematodes used as is evident 
from the findings of the present study with prey nematodes belonging to 
different trophic groups as given in the following chapters of this thesis. 
The present observations on the attraction of four species of pred-
ators reveal that these predators responded positively towards Hirschmanniella 
and bacteria in response to secretions/attractants emitted by prey individ-
uals. Predators reached bacteria either by chance or by willful movements 
(Poinar & Hansen, 1986). Their orientation is determined by probing 
movements of the head (Ward, 1973; Seymour et al., 1983) and the location 
of bacteria and depends upon pappillae and amphids (McLaren, 1976; 
Wright, 1983). 
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CHAPTER I 
ATTRACTION RESPONSES OF PREDATORY NEMATODES TOWARDS 
PREY INDIVIDUALS BELONGING TO DIFFERENT 
TROPHIC GROUPS 
INTRODUCTION 
Several studies have been made on the predatory behaviour and 
predatory potential of nematodes (Bilgrami et al., 1984; Bilgrami et al., 
1985c; Bilgrami, 1992; 1993; 1995b) but not much has been done to explore 
chemo-attraction behaviour of predatory nematodes using prey attractants 
and other chemicals. Some preliminary and casual studies made by earlier 
workers revealed aggregation of predators around an injured prey (Esser, 
1963). The phenomenon, also observed by Yeates (1969) and Bilgrami et 
al., (1985b), was attributed to attractants dispersed by the prey nematodes. 
Bilgrami & Jairajpuri (1988; 1989a; 1989b) for the first time confirmed 
movements of two species of Diplogasterid predators viz.. Mononchoides 
longicaudatus and M. fortidens in response to prey attractants/repellents. 
Prey attractants are also chemicals similar to sex pheromones which are 
secreted into the environment and are required to bring predator and prey 
individuals together for interaction. The efficiency of prey attractants as 
a means of communication between two individuals depends upon their 
volatility and dispersal abilities to reach predators, transient changes of 
signal (Green, 1971) and the t>pe of prey contents and size of prey (Bilgrami 
& Jairajpuri, 1989a). Every species of prey ma> elicite differential at-
traction responses of different species of predators. Such a response may 
be called as preferential response of predators which results due to emission 
of attractants, repellents or undesirable secretions by prey nematodes. Such 
chemicals when emitted in an environment ma\ lead predators to exhibit 
meager to moderate to maximum attraction responses. Besides, the chem-
ical composition, concentration, quality and quantit\ of prey secretions 
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also influence attraction responses of predatory nematodes as these char-
acteristics vary between individuals and species of prey nematodes. 
Since, very little is known about predator's responses towards prey 
attractants and repellents in general and prey individuals belonging to 
different trophic groups in particular, experiments were designed here in 
order to firstly, enable us to identify attractive and non-attractive species 
of prey; secondly, to determine preferential behaviour of predatory nem-
atodes and thirdly, to differentiate between the least, moderately less, 
moderately high and most attractive prey individuals and prey trophic 
groups. Such a classification of prey nematodes in relation to predator's 
response should lead to establish effective combinations of predators and 
prey. This information regarding the efficacy of predatory nematodes may 
be used to stimulate their predatory activity in fields for nematode bio-
control programs. 
MATERIALS AND METHODS 
To test the attraction responses of M. bastiani, A. thornei, L. baldus 
and D. major towards prey nematodes belonging to different trophic groups, 
Petri-dish experiments were performed. All conditions remained same as 
described in the section entitled " Materials and Methods (General-1)" 
append supra. Two sets of experiments were performed. In the first, 
excised prey individuals (cut in two pieces) while in the second set of 
experiment non-excised (intact and live) prey individuals were used. For 
the definitions of the prey trophic groups viz., saprophagous, epidermal 
feeders, cortical feeders, endodermal feeders (endo-parasites), migratory 
semi-endodermal feeders (migratory semi-endoparasites), virus vectors 
and predaceous nematodes in accordance with Bilgrami (1993; 1995) and 
Yeates et al., (1993) was followed here. The responses of M bastiani, A. 
thornei, L. baldus and D. major were tested separately towards excised and non-
excised individuals of prey nematodes which are described in Table-Ill. 
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TABLE - III 
LIST OF PREY NEMATODES BELONGING TO DIFFERENT 
PREY TROPHIC GROUPS USED AS PREY 
The following species of prey nematodes belonging to different prey 
trophic groups were used as prey. 
Prey trophic groups 
Saprophagous 
Endodermal fe^cKYS 
Migrator) Semi 
endodermal feeders 
Epidermal feeders 
Virus Vectors 
Cortical feeders 
Predators 
Species of prey 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
1. 
2. 
3. 
1. 
2. 
3. 
4. 
1. 
2. 
3. 
1. 
2. 
3. 
4. 
I. 
2. 
1. 
2. 
3 
4. 
Chiloplacus symmetricus 
Mesorhabditis sp. 
Acroheles sp. 
Tobrilus sp. 
Rhabditis sp. 
Cephalobus sp. 
Acrobetoides sp. 
Meloidogyne incognita juv. 
Anguina trilici juv. 
Heterodera mothi j u \ . 
Hirschmanniella oryzae 
Hoplolaimus indicus 
Helicotylencltus indicus 
Scutellonema sp. 
Tylenchorhynchus mashhoodi 
Basiria graminiphola 
Aphlenclioides sp. 
Xiphinema basiri 
Paralongidorus citri 
Longidorus attenuatus 
Paratrichodorus mirzai 
Hemicriconemoides mangiferae 
Hemicycliophora dhirendri 
Mesodorytaimus bastiani 
Aqua tides thorn ei 
Laimydorus baldus 
Discolaimus major 
Source 
Culture 
Culture 
Culture 
Culture 
Culture 
Culture 
Culture 
Root galls 
Wheat galls 
C>sts 
Freshly 
Freshly 
Freshly 
Culture 
Culture 
Culture 
Culture 
Isolated 
-do-
-do-
-do-
-do-
-do-
-do-
Isolated 
-do-
-do-
-do-
Isolated 
-do-
57 
I'oriy replicates of each experiments were set. Scores. Log Scores 
and Mean Log Scores were obtained and plotted in the graphs. Different 
species of nematodes belonging to various prey trophic groups were selected 
so that comparative attraction profile of the four species of predators could 
be made and their preferences for particular prey to be determined. Figures 
7-14 show the mean attraction response (MLS) of M. hasiiani. A. ihornei. 
L. balJus and D. major towards each prey trophic group. Such responses 
of predators were calculated by taking the mean of the total response (MLS) 
of prey individuals belonging to a particular trophic group. The data 
collected was subjected to various statistical tests which are described in 
"Materials and Methods (General-1)". In Table -111 nematodes which were 
used as prey are mentioned by their species names. However, in the 
following text various prey nematodes are referred by their generic names 
only while describing results and drawing conclusions. Such an option was 
selected to make comparative studies at generic as well as prey trophic 
levels instead of species level. Such studies should definitely be more 
comprehensive and comparable to reach conclusions and make practical 
applications in stimulating field efficacy of predatory nematodes. 
RESULTS 
Chemo-attraction responses of A/, hasiiani. A.ihornei. L. haldus and 
D. major were tested towards prey individuals belonging to different 
trophic groups viz., saprophagous. virus vectors, predators, epidermal 
feeder, endodermal feeder, migratory semi endodermal feeders and cortical 
feeders. All species of predators exhibited differential attraction responses 
towards different species of prey belonging to different trophic groups. 
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(A) ATTRACTION RESPONSES OF PREDATORS TOWARDS 
SAPROPHAGOUS NEMATODES 
(FIG. 7) 
All nematodes belonging to saprophagous groups viz.. Chiloplacus. 
Acroheles, Mesorhahditis, Cephalobus, Tobrilus, RhahditisandAcrohcloides 
attracted M hasliani. A thornei, L. haldus and D major. Attraction 
responses of these predators varied from prey to prey. The excised prey 
individuals of all species of saprophagous nematodes elicited attraction 
response of predators more than the non-excised ( l i \e ) pre> individuals. 
a) Attract ion responses of M. bastiani (Fig. 7A): M hastiani responded 
maximally towards excised Rhabditis (MLS = 2 21 ± 0.12; CV = 6%; p 
<0.05) anA Mesorhahditis {ULS = 2.18 ± 0.13; p < 0.05) with least degree 
of variation (CV = 6%). The distribution of M hastiani corresponded to 
ranks 8, 9, 10, 12, 13, 14 and 15 and 10, 11, 12. 13. 14 and 15 respective!). 
The excised individuals of Acroheles (MLS = 1.67 ± 0.36; CV = 21%) 
and Tobrilus (MLS = 1.72 ± 0.40; CV = 23%) were least attractive and 
the distribution of predator corresponded to ranks 6. 7, 8 for Acroheles 
and 6, 7, 8, 9, 10, 11 for Tobrilus. Other species of saprophagous nematodes 
viz., Chiloplacus, Cephalobus. Acrobeloides elicited moderate responses 
of M bastiani (MLS = 1.91 to 2.12) when tested as pre>. 
M. bastiani also showed maximum response towards non-excised 
individuals of Rhahditis (MLS = 2.08 ± 0.11; CV - 5%; p < 0.05) and 
Mesorhahditis (MLS = 2.05 ± 0.10; CV = 5%; p < 0.05). The distribution 
of predators corresponded to ranks 8, 9, 10, 11. 12. 13 for Rhahditis and 
7, 9, 10, 11, 12, for Mesorhahditis. Non-excised Acroheles (MLS = 1.62 
± 0.36) and Tobrilus individuals (MLS = 1.67 ± 0.36) were least attractive 
to these predators (p < 0.05) with high degree of \ar ia t ion (CV = 22%). 
The distribution of predators corresponded to ranks 6. 7, 8, 9 in presence 
of Acroheles and Tobrilus. Chiloplacus, Cephalobus and Acrobeloides 
were moderately attractive to M. bastiani (MLS = 1.81 - 1.95). 
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b) Attraction responses of A. thornei (Fig. IB): Excised individuals 
of Rluihdm\ were preferred most (Ml.S = 2.30 ± 0.40; p < 0.05) by A 
ihornci 1 ho attraction of predators was most consistent (CV = 17%) and 
their disiiihution corresponded to ranks 13. 14. 15 and 16. Predators were 
least rcsponsne to the attractants dispersed b> Acroheles (MLS = 1.64 
± 0 38. CV = 23%) and Tobrilus (MLS = 1.74 ± 0 38; CV = 22%). Thus, 
the distribution of predators corresponded to ranks 6. 9. 11 in presence 
of Acroheles and 6.7, 8, 9, 11 and 13 in presence of Tobrilus. Chilophicii.s 
MesorhahiUns. Cephalobus, and Acroheloides were moderately attractive 
to A thornei (MLS = 1.96 - 2.22). 
Similar to excised individuals, the non-excised individuals of Rhabditis 
elicited maximum response of ^ //7P;/?C'/(MLS = 2.19 ± 0.16; CV = 7 % ; 
p <- 0.05) Non-excised indi\iduals of Aeroheles and Tobrilus were. 
ho\\e\er. least attractive to A thornei (MLS - 1.63 ± 0.37; CV = 23% 
and 1.72 ± 0.36; CV = 2 1 % . respectix el>). Other species of saprophagous 
nematodes were moderately attractive to A ihornci (MLS = 1.90 - 2.11). 
The distribution of predators corresponded to ranks 8. 11, 12. 13, 14 and 
17 in presence of Rhabditis and 6. 7. 8 and 11 in presence of Acrobeles 
or Tobrilus respectively. 
c) Attraction responses of L. baldus (Fig. 7C): Similar to Kd bastiani 
and A thornei. members of L baldus also responded maximum to the 
attractants emitted by excised Rhabditis (MLS = 2.31 ± 0.18; CV = 8%; 
p <^  0.05). Excised individuals of Acrobeles and Tobrilus were found to 
be least attracti\e to L. baldus (MLS =1.72 ± 0.36; CV = 2 1 % and 1.81 
± 0 31: CV = 17°o). The distribution of predators corresponded to ranks 
8. 9. 10. 13. 14. 15, 17. 18 and 20 in presence of excised individuals of 
Rhabditis In presence of indn iduals of Acroheles and Tobrilus. the distribution 
corresponded to ranks 6. 7. 8. 9. 10. 11 and 6. 7. 8 respectively. Other 
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species of saprophagous nematodes included in present study were found 
to be moderately attractive to /,. bahlus 
Non-excised individuals oj' Airohcles and Tohrilus were least at-
tractive (Ml.S = 1.67 ± 0.36: CV = 2\\ and 1.72 ± 0.37: CV = 21%) to 
/. bahlus. with the distribution of predators corresponding to ranks 6. 
7. 8 and 6. 7. 8, 11, respectively. Non-excised individuals of Rhahdiiis 
were found to be most attractive to L. haldiis (MLS ^ 2.19 ± 0.15: CV 
^ 7"'o: p < 0.05) with the distribution of predators corresponding to ranks 
7. 10. 12. 13. 15. 16 and 1 7. lndi\iduals of (77/7o/7/ac».v. Mesorhahdiiis. 
C cplnilohiis and Acrohcloides when used as prey attracted L. haldus in 
moderate numbers. 
d) Attraction responses of D. major (Fig. 7D): The response of the 
members of D. major towards the excised individuals of Rhabditis was 
maximum (MLS = 2.29 ±0 .19 . CV = 8%: p < 0.05) and their distribution 
corresponded to ranks 7. 13. 15. 16 and 1 7. Other species of saprophagous 
nematodes when tested as prey were moderately attractive to D. major 
(MLS = 2.12 to 2.26) except Tobrilus and Acrobelcs. D. major showed 
minimum chemotactic responses towards excised individuals of Tobrilus 
and Acrobelcs (MLS = 1.91±0.36: CV=19% and 2.01±0.02: CV = 1%). 
The distribution of D. major corresponded to ranks 6. 7. 8. 13 and 7. 10. 
1 1 in presence of Tobrilus and Acrobelcs respectively. Compared to M. 
bastiani. A. thornci and L. baldus. D. major showed higher over all 
attraction response towards saprophagous nematodes. 
D. major exhibited maximum attraction towards non-excised indi-
viduals of Rhabditis (MLS = 2.20±0.20: CV = 9%: p < 0.05). with its 
distribution corresponding to ranks 7. 8. 13 and 16. This was higher than 
that recorded in presence of non-excised Tobrilus (6. 7 and 13) and 
Acrobelcs individuals (6. 7, 10 and II) which elicited least chemotactic 
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CS ME AC TO RH CE AB CS ME AC TO RH CE AB 
CS ME AC TO RH CE AB 
SAPROPHAGOUS NEMATODES 
CS ME AC TO RH CE AB 
SAPROPHAGOUS NEMATODES 
Fig. 7 : Attraction responses of predators towards excised and non-
excised prey individuals belonging to saprophagous nema-
todes. A = M. bastiani: B = ^ thornei: C - L baldus, D = 
D. major. CS = Chiloplacus: ME = Mesorhabditis; AC = 
Acrobeles; TO = Tobrilus: RH = Rhabdiiis: CE = Cephalobus: 
AB = Acrobeloides. 
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response in ihis predator (MLS = 1.77±0.45; CV - 25% and 1.87±0.32; 
CV = 17%). The attractants diffused by other species of saprophagous 
nematodes were moderately attractive to D. major (MLS = L94 to 2.12). 
(B) ATTRACTION RESPONSES OF PREDATORS TOWARDS 
EPIDERMAL FEEDERS 
( F K ; . 8) 
lour species of predators viz.. M hasiiani. A. thornei. L. hcildus 
and D major exhibited chemo-attraction towards all three species of 
epidermal feeders which were used as prey. Their attraction responses 
varied with the species of predators and excised or non-excised individuals 
of prc>. 
a) Attraction responses of M. bastiani (Fig. 8A): A/, hastiani preferred 
excised individuals of Aphienchoides and migrated most towards them 
(MLS - 2.20 ± 0.12: p < 0.05) with least degree of variation (CV = 6%). 
The distribution of M. hasiiani corresponded to ranks 10. 11. 12. 13. 14 
and 15. Basiria was least attracti\e (MLS = 2.13 ± 0.13: CV = 6%) lo 
M. hastiani and the distribution of predators corresponded to ranks 8. 9. 
10. 11. 13.14 and 15. Excised individual of rv/t'/7t7?o/7?v/7c/;;v.v was moderately 
attractive to M. hastiani (MLS = 2. ] 5 ± 0.1 7: CV = 8%). 
.Attraction responses of M. hastiani towards non- excised individ-
uals oi Tylenchorhynchus. Basiria and Aphienchoides was identical (2.04± 
0.09: CV = 5%) (p > 0.05). The distribution of .U. hastiani corresponded 
to ranks 5 .6 . 7. 8. 9, 10. 11 .12. 13 and 1 5 in the presence of non-excised 
indi\iduals of Tylenchorhynchus. Basiria and Aphienchoides. 
b) Attraction responses oi A. thornei (Fig. 8B): The presence of excised 
individuals oi Aphienchoides in Petri-dishes yielded maximum attraction 
of .-J. thornei (MLS = 2.23 ± 0 . 1 9 : CV = 8%: p < 0.05). Tylenchorhychus 
was least (MLS = 2.19 ± 0.20: CV = 9%) and Basiria was moderately 
attractive to these predators (MLS = 2.20 a: 0.13: CV = 6%). The distri-
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bution oi' A. ihornei corresponded to ranks 7, 8. 9, I I , 12, 13, 14, 15 and 
17 and 7. 8, 13, 15, 16 and 17 in presence of excised individuals of 
Aphelenchoides and Tylenchorhynchus respectively. 
Basiria. when tested live or intact attracted maximum number of 
A. Ihornei (MLS = 2.14 ± 0.13: CV = 6%. p < 0.05) and its distribution 
corresponded to ranks 10, 11, 12. and 1 3. The non-excised individuals of 
Tylcnchorhychus or Aphelenchoides were least attractive to A. ihornei 
(MLS = 2.09 ± 0.13; CV = 6%). The distribution of predators corresponded 
to ranks 7. 8. 9, 10, 12, 13 and 14 in presence of non-excised individuals 
of Tylenchorhychus or Aphelenchoides. 
c) Attraction responses of L. baldus (Fig. 8C): L. haldus exhibited 
a strong chemotactic response towards excised individuals of Basira (MLS 
= 2 .30±0 .13 : CV = 6%; p < 0.05). L. baldus were found to be distributed 
in the ranks 10, 11, 12. 13. 14. 15 and 16. This predator responded 
moderately to excised individuals of Aphelenchoides (MLS = 2.24 ± 0.14: 
CV = 6%). L. haldus was attracted least by Tylenchorhynchus (MLS 
= 2.1 7 ± 0.16; CV = 7%; p < 0.05) as its distribution corresponded to ranks 
7. 8. 9. 10. 13. 14 and 15. 
When tested towards non-excised individuals of epidermal feeders. 
L. haldus exhibited maximum response towards Basiria (MLS = 2.19 ± 
0.15: CV = 7%). Their distribution corresponded to ranks 7. 10, 13. 14, 
15 and 18. This predator was moderately responsive to attractants released 
by Tylenchorhychus (MLS = 2.06 ± 0.11: CV = 5%). The attraction was 
recorded least towards Aphlenchoides and distribution of this predator 
corresponded to ranks 6. 7. 13. 14 and 15. 
d) Attraction responses of D. major (Fig, 8D): Unlike other species of 
predators. D. major prefered excised individuals of Tylenchorhychus and 
migrated maximum towards attractants released by them (MLS = 2.27 
± 0.21: CV = 9%; p < 0.05). The distribution of D. major corresponded 
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Fig. 8 ; Attraction responses of predators towards excised and non-
excised prey individuals belonging to epidermal feeders. A = 
M bastiani; B = A thornei: C = L haldus: D = D major. 
TM = Tylenchorhynchus. BA = Basiria: AP = Aphlenchoides. 
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to ranks 11. 15, 16 and 17 in presence of Tyk'iuhorhynchus. D. major 
exhibited moderate degree of attraction (MLS = 2.25 ± 0.20; CV = 9%) 
towards excised individuals of Aphclcnchoidcs . The attraction was least 
when this predator was tested with Basiria (MLS = 2.22 ± 0.17; CV = 
8%: p < 0.05). The distribution of predators corresponded to ranks 1 1, 
13. 16 or 17 in presence of Aphclenchoiclcs and 11. 13. 15 and 16 in 
presence of Basiria. 
The attraction of D. major was recorded maximum towards non-
excised individuals of Tylenchorhynchus (MLS = 2.21 ± 0.19; CV = 
9%) and least when tested towards Basiria (MLS = 2.07 ± 0 . 1 3 ; CV =6%) 
(p < 0.05). The distribution of D. major corresponded to ranks 9. 10. 
13. 14 and 17 in presence Tylenchorhynchus and 7. 8. 11 and 15 in presence 
of Basiria. The degree of attraction of D. major towards non-excised 
individual of Aphelenchoides was moderate (MLS = 2.08 ± 0.14: CV = 
7%) (p < 0.05). 
(C) ATTRACTION RESPONSES OF PREDATORS TOWARDS 
MIGRATORY SEMI ENDODERMAL FEEDERS 
(FIG. 9) 
M. hastiani, A. thornei. L ha/Jus and D. major migrated more 
towards the attractants emitted b\ excised individuals of migrator> semi 
endodermal feeders than their live or intact members. Degree of attraction 
varied with different species of predators used. 
a) Attraction responses of M. bastiani (Fig, 9A): Excised individuals 
of Hirschmanniella, Hoplolaimus and Scutellonema elicited maximum 
responses of A/, bastiani (MLS = 2.1 8 - 2.19; p < 0.05) with a least degree 
of variation (CV = 7-9%). The distribution of M hasiiani corresponded 
to ranks 7. 8. 9, 10, 13, 14. 15. 16 and 17 in presence of the above three 
species of prey nematodes. M. hastiani was least responsive to the attrac-
tants released by excised Helicotylenchus indi\iduals. 
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1 he chcmotactic response of A/ hasiiuni tow ards non-excised individuals 
of migratory semi endodermal feeders was at par with that in presence of 
Hirschmanniella and Scutelloncnni (MI S = 2.02 - 2.05: p <~ 0.03). The 
distribution of predators corresponded to ranks 6, 7. 8. 9. 10. I I . 13. 14. 
15 and 17 in presence of them. Hoplohumus elicited moderate attraction 
response of .\/ bastiani (MLS = 1.90 ± 0.32: CV = 1 7%) while, Helicolylenchus 
the least (MLS = 1.75 ± 0.35) and with much inconsistency (CV = 20%). 
b) Attraction responses of A. thornei (Fig. 9B): The excised individuals 
of Hirschnwnniella attracted predators most (MLS = 2.30 ± 0.13: p<0.05) 
with least degree of variation (CV = 6%). With the excised individual of 
Hirschmanniella taken as prey, the distribution of A. thornei was found 
to correspond with the ranks 11. 12. 13. 14. 15 and 17 in Petri-dishes. 
A thornei exhibited moderate attraction in response to the attractants dispersed 
by excised specimen of Scutellonenui (MLS = 2.24 ± 0.16; CV = 7%). The 
attraction was recorded least towards Hoplohumus (MLS = 2.19 ± 0.15: 
CV = 7%) and distribution of predators corresponded to ranks 7. 10. 11. 
12. 13. 15. 16 and 17. 
The non-excised individuals of Scutcllonema yielded maximum 
response of A thornei (MLS = 2.13 ± 0.1 6: CV = 7%). The distribution 
of predators in presence of this prey corresponded to ranks 8. 9. 10. 11. 
12. 13. 14. 15 and 17. Hoplolaimus \ ielded moderate attraction response 
of ^ thornei (MLS = 1.95 ± 0.18: CV = 9%) while Helicotylenchus did 
the least (MLS = 1.79 ± 0.42: CV = 23%). In presence of non-excised 
Helicolylenchus the distribution of A thornei corresponded to lower ranks 
4. 6. 7. 8. 9. 10. 11 and 15. 
c) Attraction responses of L. baldus (Fig. 9C): The excised individuals 
of Hirschmanniella were most attracti\ e to I haldus (MLS = 2.30 ± 0.1 3; 
CV = 6%) w ith the distribution of this predators corresponding to the ranks 
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10, 11. 13. 14, 15 and 17. Altraclanis dispersed by excised individuals 
of Scuii'llonema and Hoplolaimus altraclcd this predator moderately (MLS 
= 2.23 ± 0.14; CV = 6% and MLS = 2.16 ± 0.1 8: CV = 8%). with the 
distribution of the predator corresponding to ranks 7 . 8 . 9 . 1 0 . 1 1 . 1 3 . 1 4 . 
15. 16. and 17 in the case of both these prey species. 
The non-excised individuals of Helicolylenchus elicited minimum 
responses of predators (MLS = 1.67 ± 0.36; CV = 21%). In this case the 
distribution of predators corresponded to ranks 6.7 and 8. While Hirschmanniella 
elicited maximum attraction response (MLS = 2.13 ± 0.14; CV = 6%). 
Hoplolaimus and Scutellonema elicited moderate attraction response of I . 
haldus (MLS = 2.01 ± 0.23; CV = 11% in the case of Hoplolaimus and 
MLS - 2.10 ± 0.13; CV = 6% in the case of Scutellonema) (P < 0.05). 
d) Attraction responses of D. major (Fig. 9D): The excised specimen 
of migratory semi endoparasites. Hirschmanniella were most prefered prey 
individuals. D. major responded maximally towards the attractants re-
leased by Hirschmanniella (MLS = 2.30 ± 0.67; CV = 29%). The excised 
individuals of Helicotylenchus yielded minimum response of this predator 
(MLS - 1.74 ± 0.40; CV = 23%). The distribution of D. major in presence 
of Helicotylenchus corresponded to lower ranks 6. 10 and 11. Other 
individuals belonging to migratory semi endodermal feeders viz.. Hoplolaimus 
and Scutellonema were moderately attractive to predators when tested in 
the excised state (MLS - 2.21 - 2.25). 
The responses of D. major towards these four semi endodermal 
feeders were identical to its responses towards their non-excised indi-
viduals. D. major prefered Hirschmanniella most (MLS = 2.21 ± 0.14; 
CV = 6%; p < 0.05) and the distribution of its specimen corresponded to 
ranks 8. 10. 13, 14 and 17. Helicotylenchus when tested as non-excised 
prey yielded least chemotactic response of D. major (MLS = 1.94 ± 0.37; 
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Fig. 9 : Attraction responses of predators towards excised and non-
excised pre\ individuals belonging to migratory semi endoder-
mal feeders A = M. bastiani: B = A. thornei: C = L. baldus: 
D-D major. HZ = Hirschmanniella, HI = Helicotylenchus: 
HO = Hoplolaimus; SC = Scuiellonema. 
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CV I'V'oi p • 0.05) but Hoplolaimiis and Scuiclloncnni cliciled moderate 
(MIS 2.14 and 2.17) attractive response ol" this predator. The distri-
bution of individuals of D. major corresponded to ranks 6. 8. 10. 11. 13. 
14 and 15 in presence of live Hclicotylcnchus. 
(I)) ATTRACTION RESPONSES OF PREDATORS TOWARDS 
ENDODERMAL FEEDERS 
( F K ; . 10) 
C ompared to their live and intact indi\iduals. the attractants dis-
persed h\ their excised second stage iu\eniies elicited strong chemo-
attraction responses all four species of predators. However, the degree 
of attraction varied with species of predators and pre>. 
a) Attraction responses of M. bastiani (Fig. lOA): M hastiani prefered 
excised specimen of Angitina and migrated most towards them (MLS = 
2.15 ± 0.38: p < 0.05) with least degree of \ariation (CV = 18%). The 
distribution of .\/ hastiani corresponded to ranks 6. 8. 9. 11. 15. 16 and 
17. .\/t7()/J<j,t,M77c' juveniles were least attractixe (MLS = 2.03 ± 0.23: CV 
= 11%) to M. hastiani and the distribution o^ predators corresponded to 
ranks 6. 9. 10. 11, 12. 13 and 14. Excised second stage juveniles of 
Hcii'ioclcra were moderately attracti\e to .\/ hastiani (MLS = 2.12 ± 0.15: 
CV = 7%.). 
While the second stage juveniles oW-iniiuina were most attractive 
(MLS = 2.01 ± 0.24; CV = 12"o). HcicroJcra was moderately attractive 
(MLS= 1.95 ± 0.28; CV = 14%) and A/t'/o/c/o.s,'v;7t'iu\ eniles least attractive 
(MLS = 1.91 ± 0.25; CV = 13%) to .\/. hastiani when these endodermal 
feeders were tested as live and intact (p < 0.05). The disrtribution of A/. 
hasiiani ci^rresponded to ranks 6. 7. 8. 9. 10 and 1 1 in the presence of 
non-excised Ani;nina and Mcloidogync juxeniles. 
70 
b) Attraction responses of A. thornei (Fig. lOB): The presence of excised 
second stage juveniles of Anguina in Pctri-dishes yielded maximum at-
traction of A. thornei (MLS = 2.26 ± 0.11; CV = 5%; p < 0.05). Meloidogyne 
juveniles were least attractive (MLS = 2.17 ± 0.14; CV = 6%) whereas 
Heterodera was moderately attractive to these predators (MLS = 2.22 ± 
0.14; CV = 6%). The distribution of A. thornei corresponded to ranks 7, 
12, 13, 14, 15 and 6, 7, 13, 14, 15 in presence of excised Anguina and 
Heterodera juveniles respectively. 
Anguina juveniles, when tested live and intact, attracted maximum 
number of A. thornei (MLS = 2.23 ± 0.15; CV = 7%) and the distribution 
of predators corresponded to ranks 7, 8, 9, 10, 13, 14, 15 and 17. The non-
excised individuals of Heterodera were least attractive Xo A. thornei (MLS 
= 1.97 ± 0.19; CV =10%, p < 0.05). The low attraction response of ^. 
thornei towards non-excised Heterodera corresponded to lower ranks viz., 
6, 7, 8, and 11. Meloidogyne juveniles were moderately attractive to these 
predators. 
c) Attraction responses of £. baldus (Fig. IOC): L. baldus exhibited 
a strong chemotactic response towards excised individuals of Anguina 
(MLS = 2.36 ± 0.11; CV = 5%; p < 0.05). Specimens of I. 6aWM5 were 
found to be distributed in the ranks 7, 12, 13, 14 and 15. This predator 
responded moderately to excised juveniles of Meloidogyne (MLS = 2.19 
± 0.15; CV = 7%). L. baldus was least attracted by Heterodera (MLS 
= 2.05 ± 0.36; CV = 17%; p < 0.05) as the distribution of its specimens 
corresponded to ranks 6, 7, 13, 14 and 15. 
When tested towards non-excised individuals of endodermal feeders, 
L. baldus exhibited maximum response towards Anguina (MLS = 2.15 
± 0.15; CV = 7%). Their distribution corresponded to ranks 7, 8, 9, 10, 
13 and 14. This predator was moderately responsive to attractants released 
by Meloidogyne (MLS = 2.04 ± 0.10; CV = 5%). The attraction was 
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Fig. 10: Attraction responses of predators towards excised and non-
excised prey individuals belonging to endodermal feeders. A 
= M. bastiani, B = A. ihornei; C = L. baldus: D = D. major. 
MI = Meloidogyne: AT = Anguina: HM = Heierodera. 
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recorded least towards Heterodera juveniles where distribution of this 
predator corresponded to ranks 6, 7, 8, 9, 11 and 13. 
d) Attraction responses of D. major (Fig. lOD): Unlike other species 
of predators. D. major prefered excised individuals of Meloidogyne and 
migrated maximum towards attractants released by them (MLS = 2.21 
± 0.20; CV = 9%; p < 0.05). The distribution of D. major corresponded 
to ranks 7, 8, 15 and 16 in presence of Meloidogyne juveniles. D. major 
exhibited moderate degree of attraction (MLS = 2.18 ± 0.14; CV = 6%) 
towards excised individuals of Anguina. The attraction was least (MLS 
= 2.05 ±0.13; CV = 6%; p<0.05) when this predator was tested in presence 
of second stage juveniles of Heterodera. The distribution of predators 
in the three zones of the Petri-dishes corresponded to ranks 10, 11, 15, 
16 in presence of Meloidogyne and to ranks 7, 8, 13 in presence of 
Heterodera. 
The attraction of D. major was recorded maximum towards non-
excised individuals of Anguina (MLS = 2.13 ± 0.15; CV = 7%). and least 
when tested towards HeteroderaiuvenWes (MLS = 1.94 ± 0.37; CV =19%). 
The distribution of D. major corresponded to ranks 7, 8, 14, 15 and 6, 
11. 13 in presence of non-excised Meloidogyne and Heterodera juxeniles 
respectively. The degree of attraction of D. major remained same towards 
non-excised juveniles of Meloidogyne and Anguina (p > 0.05). 
(E) ATTRACTION RESPONSES OF PREDATORS TOWARDS 
VIRUS VECTORS 
(FIG. 11) 
Four species of predators exhibited chemo-attraction towards all 
species of virus vectors \\z.,Xiphinema, Paralongidorus, Longidorus and 
Paratrichodorus. Their attraction responses varied from species to species 
and from individual to individual. 
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a) Attraction responses of M. bastiani (Fig. U A ) : The excised indi-
viduals of Paralongidorus and Longidorus were most attractive to M. 
hasiiani (MLS = 2.00 ± 0.22; CV = 6%; and MLS = 2.01 ± 0.13: CV = 
11%; p < 0.05). The distribution of M. hasiiani in presence of them 
corresponded to ranks 6, 8, 9. 10. 11. 12, 14 and 6, 7. 8, 11, 12. 13. 15. 
respectively. This predator responded least (MLS = 1.71 ± 0.43; CV = 
25%; p < 0.05) to the attractants released by Paralrichodorus and its 
distribution corresponded to ranks 4, 5, 6, 8. 9. 10, 11 and 13. M. bastiani 
exhibited moderate degree of attraction towards excised individuals of 
Xiphinema (MLS = 1.91 ± 0.25; CV = 13%). 
The response of M. bastiani towards non-excised individuals of 
Paralongidorus was maximum (MI S = 1.94 ± 0.35; CV = 18%). It was 
minimum when Paralrichodorus individuals (MLS = 1.58 ± 0.41; CV = 
26%) were used as prey. The distribution of A/, bastiani corresponded to 
ranks 6. 8. 9, 10, 11, 13, 15 and 4. 5. 6. 7. 9. 11 in presence of non-
excised Paralongidorus and Paralrichodorus individuals respectively. Non-
excised individuals of both Xiphinema (MLS = 1.81 ± 0.32; CV = 18%) 
and Longidorus (MLS = 1.85 ± 0.36; CV = 19%) were moderately attractive 
to M. bastiani. 
b) Attraction responses of A. thornei (Fig. I IB): A. thornei prefered 
excised individuals of Paralongidorus most and migrated maximum to-
wards them in response to their attractants (MLS = 2.20 ±0 .22 ; CV = 10%; 
p < 0.05). The distribution of .4. thornei corresponded to higher ranks i.e., 
6, 7, 8, 9, 11, 13 and 15. Excised individuals of Paralrichodorus elicited 
least chemotactic response of A. thornei (MLS = 1.78 ± 0.43; CV = 24%). 
The distribution of this predator corresponded to ranks 5, 6, 7, 8, 10, 11 
and 15. The degree of attraction was moderate towards excised individuals 
of both Xiphinema (MLS = 1.99 ± 0.21; CV = 10%) and Longidorus (MLS 
= 2.10 ± 0.14; CV = 7%). 
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Similar to excised individuals, the non-excised individuals of 
Paralon^idorus elicited maximum attraction response of A. thornei (MLS 
= 2.02 ± 0.23; CV = 11%; p < 0.05). The distribution of ^ . thornei 
corresponded to ranks 6, 7, 8, 9, 11, 12 and 13. Individuals belonging 
to Xiphinvma and Longidorus were moderately attractive to A. thornei 
(MLS - 1.86 ± 0.29; CV = 15% and MLS = 1.95 ± 0.28; CV = 14%) 
while the specimen of Paratrichodonis were least attractive to it (MLS 
= 1.61 ± 0.38; CV = 24%; p < 0.05). In presence of Paratrichodorus the 
distribution of predators was recorded in the ranks 4, 5, 6, 7, 8, 10 and 
11. 
c) Attraction responses of L. baldus (Fig. I I C ) : L. baldus showed 
identical chemotactic responses towards attractants dispersed by Paralongidorus 
and Longidorus (MLS = 2.01 ± 0.23; CV = 11%; p > 0.05). L. baldus 
prefBered their attractants and migrated in maximum numbers towards them. 
While the degree of attraction of L. baldus Xo'waTds Xiphinema was moderate 
(MLS = 1.91 ± 0.25; CV = 13%). it was least towards Paratrichodorus 
(MLS = 1.72 ± 0.40; CV = 23%; p < 0.05). The predators were found to 
be distributed in the ranks 6, 7. 8. 9, 10. 11, 13, 14, 16, 18 and 4, 5, 6, 
7. 9,10 in presence of excised Paralongidorus and Longidorus and 
Paratrichodorus respectively. 
Among the virus vectors studied here, non-excised individuals of 
Longidorus (MLS = 1.95 ± 0.18. CV = 9%) were found to be most attractive 
while Paratrichodorus individuals were least attractive (MLS = 1.62 ± 
0.37; CV = 23%; p < 0.05). The distribution of I . baldus corresponded 
to ranks 6. 7, 8. 9, 10. 11 in presence of Longidorus and to ranks 5, 6, 
7. 8. 11 in presence of Paratrichodorus. 
d) Attraction responses of Z). major (Fig, IID): Unlike other species of 
predators . D. major prefered attractants released by the excised individuals 
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Fig. 11 : Attraction responses of predators towards excised and non-
excised prey individuals belonging to virus vectors. A = A/ 
hastiani: B = A ihornci: C = Z.. haldxts; D = D major. XB 
= Xiphinema: PC = Paralongidorus: LA = Longidorus: PT = 
Paralrichodorus. 
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of Xiphincnia (MLS = 2.05 ± 0.13; CV = 6%) and Lon^idorus (MLS = 
2.06 ± 0.13; CV = 6%) (p < 0.05). The distribution of D. major corre-
sponded to ranks 7, 8, 10, 11, 13 and 15 in presence of their excised 
individuals. In their excised state, specimens of Paralon^idorus elicited 
moderate response of D. major (MLS = 1.92 ± 0.37; CV = 19%). while 
Paralrichodorus the least (MLS = 1.86 ± 0.32; CV = 17%; p < 0.05). The 
distribution of D. major corresponded to ranks 6, 7, 8 and 11. 
Similar to excised, the non-excised individuals of Xiphinema and 
Longidorus were most attractive to D. major ( MLS - 1.93 ± 0.37; CV 
= 19% and MLS = 1.94 ± 0.38; CV = 19%. respectively) (p < 0.05). In 
their non-excised state, specimens of Paralongidorus were moderately 
attractive (MLS = 1.85 ± 0.31; CV = 17%) to D. major, while Paratrichodorus 
individuals were least attractive (MLS = 1.72 ± 0.38; CV = 22%; p < 0.05). 
The distribution of predators corresponded to ranks 6, 8, 10, 11, 13 in 
presence oi Xiphinema and to ranks 6. 11. 15 in presence of Longidorus. 
The distribution of D. major for non-excised individuals of Paratrichodorus 
corresponded to ranks 6, 7 and S. 
(F) ATTRACTION RESPONSES OF PREDATORS TOWARDS 
CORTICAL FEEDERS 
(FIG. 12) 
The two species of cortical feeders viz.. Hemicriconemoides and 
Hemicycliophora tested here elicited different attraction responses in M. 
hastiani. A. thornei, L. baldus and D. major. Response of a given species 
of predator also differed with the excised or non-excised state of the 
individuals of a given prey species. 
a) Attraction responses of M. bastiani (Fig. 12A): The chemotactic 
responses of M. bastiani towards excised individuals of Hemicriconemoides 
and Hemicycliophora were identical (MLS = 2.02; p < 0.05). The dis-
tribution of M bastiani corresponded to ranks 6, 7. 8, 9, 10, 11, 16, 17 
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in presence of Hemicriconemoides and to ranks 7, 8, 10, 11, 13 in presence 
of Hemicycliophora. 
Compared to non-excised individuals of Hemicycliophora, the non-
excised individuals of Hemicriconemoides were slightly more attractive 
to this predator (MLS = 2.01 ± 0.08; CV = 4%; p < 0.05). The distribution 
of M. bastiani corresponded to ranks 7, 8, 9 and 15 in presence of indi-
viduals of Hemicriconemoides. 
b) Attraction responses of A. thornei (Fig. 12B): Compared to the 
excised individuals of Hemicycliophora, the excised individuals of 
Hemicriconemoides were found to be more attractive (MLS = 2.15 ± 0.19; 
CV = 9%; p < 0.05) to A. thornei (MLS = 2.04 ± 0.35; CV = 17%). 
Like was the case with its excised individuals, the non-excised 
individuals of Hemicriconemoides were also found to be more attractive 
to A. thornei (MLS = 2.00 ± 0.32; CV = 16%; p < 0.05). than the non-
excised individuals of Hemicycliophora (1.92±0.26; CV = 13%). The 
distribution of A. thornei corresponded to ranks 6, 7, 8, 10, 11, 13, 14 
and 15 and 6, 7, 8, 9 and 13 respectively. 
c) Attraction responses oi L. baldus (Fig. 12C): Similar to A/, bastiani, 
L. baldus also showed slight difference in its chemotactic response towards 
excised individuals of these two species of cortical feeders (MLS = 2.01-
2.02, p > 0.05). This predator was found to be distributed in the ranks 
6, 7, 8, 9, 10, 11, 13, 14 and 6, 7, 8, 9, 10, 11, 14, 15 and 16 in presence 
of Hemicriconemoides and Hemicycliophora respectively. 
Non-excised individuals of Hemicriconemoides attracted L. baldus 
more (MLS = 1.96 ± 0.83; CV = 42%; p < 0.05) than the non-excised 
individuals of Hemicycliophora (MLS = 1.90 ± 0.24; CV = 13%). This 
pred^Jjjf >l^3 £Qund to be distributed in the ranks 6, 7, 8, 9, 10, 11 and 
/ Ace. No Y 
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= Hemicriconemoides: HD = Hemicycliophora. 
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6, 7, 8, 10, respectively in the presence of Hemicriconemoides and 
Hemicycliophora. 
d) Attraction responses of Z>. major (Fig. 12D): The excised individuals 
of Hemicycliophora {ULS = 2.10 ± 0.16; CV = 8%) and Hemicriconemoides 
(MLS = 2.08 ± 0.16; CV = 8%) elicited identical attraction responses of 
D. major (p > 0.05). Individuals of D. major were recorded in the ranks 
7, 13 and 14 and 8, 10. 11, 14 and 15 in presence of Hemicycliophora 
and Hemicriconemoides respectively. 
Like was the case with the excised individuals of these two species 
regarding their attractiveness to D. major, the non-excised individuals of 
Hemicycliophora were more attractive to predators (MLS = 2.05 ± 0.13; 
CV = 6%; p < 0.05) than the non-excised individuals of Hemicriconemoides 
(MLS = 2.00 ± 0.02; CV = 1%). The distribution of predators corresponded 
to ranks 7, 8, 11, 14 and 7, 8, 10, 11 in presence of non-excised individuals 
of the above two species of cortical feeders respectively. 
(G) ATTRACTION RESPONSES OF PREDATORS TOWARDS 
PREDATORS (KEPT AS PREY) 
(FIG. 13) 
All four species of predators studied here viz.,M bastiani, A. 
thornei, L. baldus and D. major attracted their own individuals most 
when tested as prey. Their excised individuals were more attractive to 
predators than the non-excised. The intra-specific response of all four 
species of predators was more than their inter-specific attraction responses. 
a) Attraction responses of M. bastiani (Fig. 13A): Excised individuals 
of Mesodorylaimus when used as prey were more attractive to M. bastiani 
than the excised individuals of Aquatides, Laimydorus and Discolaimus 
(MLS = 2.23 ± 0.23; CV = 10%; p < 0.05). The distribution of M. bastiani 
towards excised individuals of the same species taken as prey corresponded 
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to ranks 8. 9, 10, 11, 14, 17, 18 and 19. Excised individuals of D/.vco/a/ww.v 
were least attractive to M. hasiiani and in their case the distribution of 
predators corresponded to ranks 6. 7, 8, 9, 10. 11. 13. 14. 17 and 18. The 
chemotactic response of M hasiiani was. however, moderate towards the 
attractants which were diffused by Laimydorus (MLS = 2.14 ± 0.19; CV 
= 9%) and Aquatides (MLS = 2.11 ± 0.30; CV = 14%). 
Non-excised individuals of all the four species of predators when 
used here as prey elicited positive attraction in M bastiani. However, 
in its role as predator M. bastiani preferred as prey members of its own 
kind (MLS - 2.16 ± 0.31; CV =14%; p < 0.05) more than those of other 
three species. The distribution of predators corresponded to ranks 6, 8, 
9. 10. 14. 15, 16. 17 and 18. Non-excised individuals of D/5co/a;mM5 were 
least attractive (MLS = 1.90 ± 0.32; CV = 17%; p < 0.05) while those 
oi Aquatides and Laimydorus were moderately attractive (MLS = 2.01-
2.03). 
b) Attraction responses of A. thornei (Fig. 13B): Individuals of A. 
thornei also exhibited maximum attraction towards the excised individuals 
of their own kind than towards the member of other three species. (MLS 
= 2.27± 0.21; CV = 9%; p < 0.05). ^ . thornei was least attracted by excised 
specimen of Mesodorylaimus (MLS = 2.1 7 ± 0.19; CV = 9%). The attraction 
of A. thornei towards Laimydorus (MLS = 2.24 ± 0.17; CV = 7%) and 
Discolaimus (MLS = 2.21 ± 0.18; CV = 8%) was moderate. The distribution 
of .^. thornei corresponded to ranks 8. 9, 10. 11, 13, 14, 15, 16 and 17 
in presence of excised individuals of Discolaimus. 
Similar to its excised individuals, the non-excised individuals of 
Aquatides also elicited maximum attraction response oi A. thornei (MLS 
= 2.11 ± 0.30; CV = 14%; p < 0.05). The distribution oi A. thornei 
corresponded to ranks 6, 7, 8, 9, 10. 11, 13. 14, 1 7 and 18. Non-excised 
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specimen of both Laimydorus elicited moderate response of ^. thornei 
(MLS = 2.09 ± 0.15; CV = 7%), while the non-excised individuals of 
h-h'sodorylaimus or Discolaimus were least attractive to it (MLS = 2.04 
± 0.34-0.35: CV = 16-17%: p < 0.05). 
c) Attraction responses of L. baldus (Fig. 13C): Similar to above 
mentioned species of predators. L. baldus also exhibited maximum at-
traction towards excised individuals of its own kind (MLS = 2.23 ± 0.13; 
CV = 6%: p < 0.05), with its distribution corresponding to ranks 10, 11, 
13. 14. 15 and 16. Excised individuals of both ^^wa/zT/e^ (MLS = 2.20±0.14; 
CV=6%) and Discolaimus (MLS = 2.13±0.14; CV = 7%) elicited moderate 
response of L. baldus, while the excised individuals of Mesodorylaimus 
were least attractive to it (MLS = 2.09 ± 0.12; CV = 6%; p < 0.05). 
L. baldus also exhibited maximum attraction towards non-excised 
individuals of its own kind. (MLS = 2.08 ± 0.11; CV = 5%; p < 0.05). 
Non-excised individuals of both Aquatides and Discolaimus elicited moderate 
response of L. baldus (MLS = 2.04 ± 0.24; CV = 12% and MLS = 2.02 
± 0.25; CV = 12%. respectively) while the non-excised specimen of 
Mesodorylaimus were least attractive to it (MLS = 1.96 ± 0.18; CV = 9%; 
p < 0.05). The distribution of Z,. baldus corresponded to ranks 6, 7, 8, 
9, 10. 11. 13 and 15 in presence of individuals of its own kind and to 
ranks 6, 7. 8, 9, 10 and 11 in presence of non-excised individuals of 
Mesodorylaimus. 
d) Attraction responses of D. major (Fig. 13D): A strong intra-specific 
attraction response was observed when individuals of D. major were tested 
taking members of their own kind as prey (MLS = 2.29 ± 0.18; CV = 
8%; p < 0.05). In this case the distribution of £>. major corresponded to 
ranks 7. 8. 14, 15 and 16. Excised specimens oi Mesodorylaimus were 
least attractive (MLS = 2.01 ± 0.02; CV = 1%; p < 0.05) whereas, those 
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belonging to Laimydorus (MLS = 2.09 ± 0.20; CV = 9%) and Aquatidcs 
(MLS = 2.13 ± 0.15; CV = 7%) were moderately attractive to D major. 
D. major also exhibited maximum attraction towards non-excised 
individuals of its own kind (MLS = 2.1 3 ± 0.14; CV = 6%; p < 0.05). 
with the distribution in this case corresponding to ranks 10, 11. 1.3 and 
15. D. major was least responsive to attractants which were dispersed by 
non-excised specimen of Laimydorus (MLS = 1.86 ± 0.32; CV = 17%: p 
< 0.05). It was moderately responsive to the attractants diffused by non-
excised members of Mesodorylaimus and Aquatides (MLS = 1.88 ± 0.33; 
CV = 17% and MLS = 2.02 ± 0.44: CV = 22%. respectively). 
ATTRACTION RESPONSES OF THE PREDATORS TOWARDS 
PREY NEMATODES BELONGING TO DIFFERENT 
TROPHIC GROUPS 
(FIG. 14) 
The pooled obser\ations regarding various species of prey nema-
todes belonging to different trophic groups revealed on analysis that the 
attraction responses of M hastiani, L. holdus. D. major and A. thornei 
varied with different trophic groups in the case of a given species of 
predators and with the species of predators in the case of a given trophic 
group. Excised and non-excised indi\iduals of epidermal feeders v\hen 
tested as prey attracted all species of predators most except A ilwrnei 
which was most responsi\e to pre> individuals belonging to predatory 
nematodes. Endodermal feeders were second to epidermal feeders to elicite 
predator's responses more than the other prey trophic groups. Virus vector 
was the least attractive pre\ trophic group for .\f hastiani. A thornei. L 
baldus and D. major when its indi\iduals were tested either as excised 
or non-excised. 
a) At t ract ion responses of A/, hastiani (Fig, 14A): M hastiani exhibited 
maximum attraction towards both excised (MLS = 2.16 ± 0.08: CV = 4%) 
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and non-excised specimens of epidermal feeders (MLS = 2.04 ± 0.01: CV 
= 1%) (p < 0.05). While on the other hand specimen of virus vector 
nematodes were least attractive to them (excised individual: MLS = 1.90±0.14; 
CV = 7% and non-excised individuals: 1.79±0.n; CV = 6%). Prey nem-
atodes belonging to other trophic groups were moderately attractive to M 
hasliani. 
b) Attraction responses oiA. thornei (Fig. 14B): The attractants released 
by both the excised as well as non-excised individuals of predatory nem-
atodes, epidermal and endodermal feeders taken as prey attracted A. 
thornei most (excised specimen: MLS = 2.20-2.22 ± 0.04-0.05; CV = 2% 
and non-excised specimen: MLS = 2.07-2.10 ± 0.01-0.03; CV = 1-6%). 
Excised and non-excised individuals of virus vectors and migratory semi 
endodermal feeders elicited least attraction response oi A. thornei (MLS 
= 2.01-2.03 ± 0.18-0.41; CV = 9-20% and MLS = 1.86-1.99 ± 0.16-0.18; 
CV = 9%, respectively). Members of other trophic groups attracted these 
predators in moderate numbers whether the prey specimens were excised 
or non-excised. 
c) Attraction responses of L. baldus (Fig. 14C): The degree of attraction 
of L. baldus was maximum towards both excised (MLS = 2.23 ± 0.06: 
CV = 3%) as well as non-excised individuals (MLS = 2.10 ± 0.08; CV 
= 4%) of epidermal feeders (p < 0.05). It was recorded minimum for both 
excised as well as non-excised individuals of virus vectors (excised spec-
imen: MLS - 1.91 ± 0.14; CV = 7%: non-excised specimen: MLS = 1.77 
± 0.14; CV = 8%). L. baldus exhibited moderate degree of attraction for 
both excised as well as non-excised individuals of saprophagous nema-
todes, predators (taken as prey), migratory semi-endodermal. endodermal 
and cortical feeders. The degree of attraction ranged between MLS = 2.01 
- 2.20 when excised individuals of the nematodes were least and it was 
between MLS = 1.92 - 2.03 when their non-excised individuals were taken. 
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d) Attraction responses of D. major (Fig. 14D): Unlike other three 
species of predators studied here, D. major was most responsive to the 
attractants diffused by excised individuals of epidermal feeders (MLS = 
2.24 ± 0.02; CV = 1%) and saprophagous or endodermal feeders (MLS 
= 2.14 ± 0.13; CV = 6%). The attraction of D ma/or was moderate but 
significant towards excised (MLS = 2.09 - 2.14) and non-excised (MLS 
= 1.97 to 2.11) individuals of saprophagous nematodes, predators (taken 
as prey), migratory semi endodermal feeders, endodermal feeders and 
cortical feeders. Individuals belonging to virus vector nematodes when 
tested as prey elicited least response of D major in either of the two 
conditions (excised or non-excised). 
DISCUSSION 
Contrary to the earlier hypothesis that predatory nematodes are 
unable to respond to prey secretions and that their predation depends upon 
chance encounters with prey nematodes, Esser (1963); Wyss & Grootaert 
(1977); Bilgrami et al. (1985c); Shafqat et al (1987) demonstrated that 
Lahronema Yulvapapillatum. Aquatides thornei and Dorylaimus stagnalis 
responded positively, attracted towards excised pre> individuals and aggregated 
at feeding sites around prey individuals which were either injured or 
captured by another member of same species of predator. Their obser-
vations have led to speculate the occurrence of chemo-attraction in predatory 
nematodes similar to plant parasitic nematodes where such a phenomenon 
is of common occurrence. Chemo-attraction in predatory nematodes could 
play a significant role in establishing predator-prey encounters thus stim-
ulating their rate of predation. Similarly, the diplogasterid predators viz., 
Mononchoides longicaudatus and M fortidens perceived prey attractants 
and responded positively and significantly to\\ards live and excised prey 
individuals belonging to saprophagous nematodes, ecto and endo-parasitic 
nematodes and bacteria (Bilgrami & Jairajpuri. 1988). The mechanisms 
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of pre-fccding (aggregation of predators during feeding) and post-feeding 
aggregation (aggregation of predators after completing feeding) of diplogasterid 
predators (Bilgrami & Jairajpuri. 1989a) and those belonging to Dipelenteron 
colohoccrcus {YeaXes, 1969); Aquatides thornei (Bilgrami et a/., 1985c) and 
Dorylaimus stagnalis (Shafqat et al., 1987) at feeding sites around a prey 
nematode which was either injured or captured by another member of the 
same predator suggest more than a casual role of chemo-attraction in 
establishing predator-prey encounters and determining rate of predation 
by different species of predators in addition to chance contacts which 
predators make with their prey individuals. 
Present observations on the attraction of M. bastiani, A. thornei, 
L.haldus and D. major towards excised and non-excised prey individuals 
belonging to different trophic groups also revealed their positive and 
significant chemotactic responses towards prey individuals belonging to 
different prey trophic categories in response to the attractants/repellents 
dispersed by them in the environment. As already mentioned above under 
the heading of attraction responses of the predatory nematodes towards 
prey nematodes belonging to different trophy groups, the attraction re-
sponses of the four species of predators varied with different trophic groups 
in case of a given species of predator and with the species of predators 
in the case of given trophic groups. The differential responses of predators 
towards different prey nematodes suggest their preferential behaviour. 
Various types of prey nematodes, the chemical composition, concentration, 
quality and quantity of prey secretions may be attributed to differential 
attractive responses of different species of predators which were used 
during present observations. Such characteristics show interspecific as 
well as intraspecific variations (Doncaster & Seymour, 1973: Bilgrami & 
Jairajpuri. 1988: Jairajpuri & Bilgrami. 1990a). The chemical composition 
of prey individuals may be determined by a number of physio-chemical 
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factors, more specially the ageing and starvation of prey individuals (Cooper 
& Van Gundy, 1970; Reversat, 1981a; 1981b) and food and feeding habits 
of predators and prey (Bilgrami et al.. 1986a; Bilgrami, 1990b; Jairajpuri 
& Bilgrami, 1990a). 
Differences in the degree of attraction of M. bastiani, A. thornei, 
L. baldus and D. major both when used in the role of a predator as well 
as when put as prey animals may have been due to specific differences 
in minimum response threshold of predators in their formal role, and 
differences in minimum perceptible attraction gradient in their later role. 
It may also have resulted due to the differences in their inert behaviour 
as well as minimum perceptible attraction gradient formed by prey attrac-
tants and minimum response threshold of predators. It is possible to make 
considerable deductions here about the properties of the attractants and 
the behaviour of the nematodes in a particular environment if basic as-
sumptions on both the diffusion of prey attractants, minimum perceptible 
attraction gradient, sensory sensitivity of predatory nematodes and min-
imum response threshold are accepted. The actual and effective concen-
tration of attractants required to develop minimum perceptible attraction 
gradient in an environment will therefore depend upon the rate of emission, 
rate of diffusion and loss of active components of prey attractants. In 
an unrestricted environment the attraction gradient continue to extend until 
the loss of chemical component equals to the rate of emission (Green. 1971). 
The dependence of predator's sensor\ sensitivity or minimum response 
threshold level on minimum perceptible attraction gradient may be ex-
plained here by comparing M longicaudatus and M. fortidens (Bilgrami 
& Jairajpuri. \9SS) and Allodorylaimus aivericanus and Discolaimus silvicolus 
(Khan et al., 1995a) with the present species of dorylaim (M bastiani, L. 
baldus and D. major) and nygolaim {A thornei) predators which are used 
as predators during present studies. 
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Nematodes which were used as prey required only 4 h to develop 
minimum perceptible attraction gradient which was perceived by M. 
longicaudatus and M. foriidens aWhe'n minimum response threshold (Bilgrami 
& Jairajpuri, 1988). The same, however, is not the case with the dorylaim 
and nygolaim predators used for present studies. An extended incubation 
period of 16h was required by prey nematodes belonging to different 
trophic groups to develop minimum perceptible attraction gradient which 
could be perceptible to M. hasiiani. A. thornei. L. haldus and D. major 
at their minimum response threshold level. The minimum perceptible 
attraction gradient for prey and minimum response threshold levels of 
predators showed both intraspecific as well as interspecific variations 
(Bilgrami et al.. 1985a; 1985b). Present studies revealed that various prey 
species required different periods of incubation to develop minimum perceptible 
attraction gradient and likewise the different species of predators had their 
respective levels of minimum response threshold to react. Thus, predators 
having low minimum response threshold level may react more quickly even 
to sensory signals of weaker intensity in comparison to those predators 
whose minimum response threshold level is high. Predators with high 
minimum response threshold level require concentrated attractant chem-
icals to develop concentrated minimum perceptible attraction gradient in 
the medium before they would respond. It may therefore, be concluded 
that M. hasiiani. A. thornei. L. haldus and D. major posses elevated 
minimum response threshold level, requiring high concentration of min-
imum perceptible attraction gradient in the medium. On the other hand, 
diplogasterid predators had low minimum response threshold level and thus 
could sense attraction gradient within four hours of incubation at minimum 
perceptible attraction gradient. Such a response could not be recorded in 
case of/i. thornei and Dorylaimus stagnalis {Bilgrami el al.. 1985c; Shafqat 
el al, 1987) as prey nematodes failed to develop minimum perceptible 
attraction gradient upto required minimum response threshold level of 
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these predators since prey individuals were incubated for four and twenty 
four hours respectively. Thus, period of prey incubation appears to play 
certain role in the development of minimum perceptible attraction gradient 
which ma\ vary with the species of predators as well as prey. The above 
predators, however, aggregated around an injured prey at feeding sites in 
response to attractants dispersed by them. 
Some species of prey nematodes also secrete repellents which may 
be undesirable for predators. Esser (1963) and Bilgrami & Jairajpuri (1988) 
suggested that species of Helicotylenchus secrete some toxic secretions 
which make them resistant to predators. The fact that the two species of 
diplogasterid predators viz., M. fortidens and M. longicaudatus were 
attracted less towards Helicotylenchus, Longidorus and Xiphinema suggest 
that these prey nematodes might have released secretions which were either 
repellents or unfavourable to predators leading them to exhibit meager to 
moderate responses. The same appears to be the case with present studies 
on M. bastiani. A. thornei, L. baldus and D. major. These species of 
predators also exhibited least attractive responses towards excised as well 
as non-excised individuals oiHelicotylenchus but showed mild to moderate 
attractive responses when Acrobeles, Xiphinema and Paratrichodorus 
were used as prey. The low rate of predation by many species of predators 
on Helicotylenchus also indicates that this species of prey has some repellent 
chemicals in its body secretions which provide chemical resistance to them 
against predation (Bilgrami et al., 1986a; Bilgrami, 1992; 1993; 1995b) and 
produced repulsiveness during act of predation and feeding (Bilgrami et 
al.. 1984; 1985c; Bilgrami & Jairajpuri, 1988; Khan et al., 1991: 1994; 
1995a.b). This phenomenon was also supported by difference in the 
attraction of all the four species of predators studied here in the sense that 
when excised and non-excised individuals of Helicotylenchus were used 
as prey than the excised individuals of the prey nematodes elicited pred-
91 
ator's responses less than ihcir non-excised individuals. Such attraction 
responses were, however, in sharp contrast to those shown by these pred-
ators towards other prey species of nematodes in whose case excised 
individuals were found to be more attractive than their non-excised members. 
The maximum attraction of predators towards members of the genera 
Mesorhahdifis. Aphelenchoides, HirschmannieUa, Anguina, Paralongidorus, 
Hemicriconemoides as well as towards the members of these four species 
of predators when used as prey in their respective trophic groups suggest 
that all these types of prey nematodes emitted favourable secretions for 
predators which acted as attractants. In contrast to this, however, Tohrilus, 
Basiria. Heterodera and Hemicycliophora elicited moderate attraction 
responses of predators. 
When mean responses of predators towards different trophic groups 
were analyzed it was found that epidermal feeders were most preferred 
trophic group for all species of predators both in their excised or as well 
as non-excised state. A. thornei presented an exception as it responded 
maximum to members of all the four species of predators when they were 
put as prey. Among all the trophic groups, the endodermal feeders were 
second only to the epidermal feeders in eliciting maximum predator's 
responses under similar conditions. Both in their excised as well as non-
excised state the virus vector nematodes were least attractive prey trophic 
group for M hasiiani, A. thornei, L. baldus and D. major. The other prey 
trophic groups viz.. migratory semi endodermal feeders, cortical feeders, 
saprophagous nematodes and predatory nematodes (taken as prey) were 
moderately attractive to predators. Various prey trophic groups may there-
fore be arranged in descending order of their attractiveness to these four 
species of predators as described in Table IV & V. 
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TABLE - IV 
ATTRACTIVENESS OF PREY TROPHIC GROUPS TO VARIOUS 
SPECIES OF PREDATORS WHEN EXCISED INDIVIDUALS 
WERE USED AS PREY 
Preda to rs Prey Trophic Groups 
M hastiani EP > PR > EN > CF > SE > SA > VV 
(2.16) (2.12) (2.10) (2.02) (2.00) (1.98) (1.90) 
A. thornei PR > EN > EP > CF > SA > SE > VV 
(2.22) (2.21) (2.20) (2.09) (2.04) (2.03) (2.01) 
L. baldus EP > EN > PR > SA > SE > CF > VV 
(2.23) (2.20) (2.16) (2.05) (2.04) (2.01) (1.91) 
D. major EP > EN > SA > PR > SE > CF > VV 
(2.24) (2.14) (2.14) (2.13) (2.12) (2.09) (1.97) 
Figures in parenthesis show Mean Log Score values of trophic groups. 
EP = Epidermal feeders 
EN = Endodermal feeders 
SA = Saprophagous nematodes 
PR = Predatory nematodes 
SE = Migratory semi endodermal feeders 
CF = Cortical feeders 
VV ^ Virus vectors 
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TABLE - V 
ATTRACTIVENESS OF PREY TROPHIC GROUPS TO VARIOUS 
SPECIES OF PREDATORS WHEN NON-EXCISED 
INDIVIDUALS WERE USED AS PREY 
Predators Prey Trophic Groups 
M. bastiani EP > PR > CF > EN > SE > SA > VV 
(2.04) (2.02) (2.00) (1.95) (1.92) (1.87) (1.79) 
A. thornei EP > EN > PR > SE > CF > SA > VV 
(2.10) (2.09) (2.07) (1.99) (1.96) (1.94) (1.86) 
L. baldus EP > EN > PR > SE > CF > SA > VV 
(2.10) (2.03) (2.02) (1.97) (1.93) (1.92) (1.77) 
D. major EP > SE > EN > CF > SA > PR > VV 
(2.15) (2.11) (2.06) (2.02) (2.01) (1.97) (1.86) 
Figures in parenthesis show Mean Log Score values of trophic groups. 
EP = Epidermal feeders 
EN = Endodermal feeders 
SA = Saprophagous nematodes 
PR = Predatory nematodes 
SE = Migratory semi endodermal feeders 
CF = Cortical feeders 
VV = Virus vectors 
CHAPTER 2 
EFFFXT OF BIOTIC AND ABIOTIC FACTORS ON THE 
ATTRACTION OF PREDATORY NEMATODES 
TOWARDS PREY 
INTRODUCTION 
Similar to other behavioural activities the chemo-attraction behav-
iour of predatory nematodes is also influenced by various biotic and abiotic 
factors. It is all the more so because these tiny organisms live within the 
soil where they are subjected to various environmental changes that occur 
within their ecosystem. Effects of various edefic and environmental 
factors are well known on their rate of predation (Bilgrami et al., 1983; 
Jairajpuri & Bilgrami, 1990; Bilgrami, 1998a); feeding (Bilgrami & Jairajpuri, 
1990). and development (Grootaert & Maertens, 1976; Shafqat et al., 1991) 
etc. But such influences on the chemo-attraction behaviour of predatory 
nematodes are still not properly understood. Those studies which have been 
made so far in this field are neither sufficient nor exhaustive enough to 
justify the role of various biotic. abiotic and environmental factors on 
predator's migration towards prey secretions. Bilgrami & Jairajpuri (1988) 
were the first to study the effects of some factors including temperature, 
starvation etc., on the attraction behaviour of predators belonging to two 
species of diplogasterid nematodes, namely, Mononchoides longicaudatus 
and .\f. fortidens. Bilgrami & Jairajpuri (1989c) found that variation in 
thicknesses of agar as well as concentration of agar governed chemo-
attraction behaviour of these two species of predators. It is presumed that 
similar to their influence on other behavioural parameters of predatory 
nematodes, various parameters like physical (Bilgrami et al., 1985a; Hatz 
& Dickson. 1992; Anand ct al., 1996): chemical (Ward, 1978; Bilgrami et 
al.. 1986: Dusenbery. 1987: Khlibsuwan et al., 1992; Anderson et al.. 
1997b): edefic (Griffiths el al.. 1995: Anand et al., 1996: Anderson et al.. 
1997a: Crawford et al.. 1993: Young et al.. 1994); biological (Croll & 
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Sukhdeo. 1981: Bilgrami ci al.. 1985a; 1985c; Bilgrami el al.. 1986b) and 
agronomical parameters (Jairajpuri & Bilgrami, 1990; Bilgrami, 1998b) 
also influence the chemo-attraction behaviour of these animals. 
The work presented in this chapter is an effort to study the effect 
of some iiportant biotic (prey incubation, starvation of predators, prey 
density) and abiotic factors (temperature, agar thicknesses, agar concen-
trations and distance of predators from prey) on the attraction behaviour 
of Mesodorylaimus bastiani. Aquatides thornei, Laimydorus baldus and 
Discolaimus baldus using adult individuals of Hirschmanniella and second 
stage juveniles of Meloidogyne as prey. It is indeed true that there are 
several factors other than those included in the present study which also 
need thorough investigations, but time limit and various other constraints 
did not allow their analysis. 
MATERIALS AND METHODS 
To determine the effects of various biotic and abiotic factors like 
prey density, period of prey incubation, different temperatures, starvation 
period of predators, agar concentrations, agar thicknesses and distance of 
predators from the source of attraction (prey) on the attraction responses 
of M. bastiani, A. thornei. L. baldus and D. major, the live and adult 
individuals of Hirschmanniella and second stage juveniles of Meloidogyne 
were used as prey. For various experiments the specimens of predators 
were obtained from their culture which was maintained in the laboratory. 
The prey nematodes viz., adults of Hirschmanniella and second stage 
juveniles of Meloidogyne were isolated fresh for each experiment from 
the soil collected from paddy fields and culture pots respectively using 
Baermann's Funnel and Decantation Techniques as described in the section 
of "Materials and Methods (General-I)" of this thesis. The influence of 
various factors on the attraction behaviour of four species of predators 
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was studied by performing Pctri-dish experiments as described earlier. Ail 
experimental conditions remained same for every experiment as mentioned 
while describing Petri-dish experiments except those which are described 
here under various biotic and abiotic factors. All experiments were 
replicated 40 times, means were taken and plotted in the graphs. All 
recorded data on the attraction of predatory nematodes towards their prey 
was put to statistical analysis using statistical methods as described above 
under "Materials and Methods (General-I)'". 
(A) Effect of prey density on the a t t rac t ion of predators towards prey: 
To observe the effect of prey density (prey number) on the attraction of 
iVf. bastiani, A.thornei, L. haldus and D. major 25, 50. 75. 100. 125. 150, 
175. 200, 225 and 250 individuals belonging to Hirschmanniella and 
Meloidogyne were inoculated as prey in the straw pipe of separate sets 
of Petri-dishes. They were incubated prior to the inoculation of predators. 
Observations were made on the distribution of predators and Scores. Log 
scores and Mean Log Scores were calculated. All predators were tested 
separately. 
(B) Effect of period of prey incubation on the a t t ract ion of predators 
towards prey : Prey nematodes belonging to Hirschmanniella and Meloidogyne 
were separately incubated for 4. 8. 12. 16. 20 and 24 h by placing them 
in the straw pipe of separate Petri-dishes to allow dispersion of prey 
attractants and to develop perceptible attraction gradient in the agar medium. 
The predators, M bastiani. A. thornei. L haldus and D. major were 
released at various places of reference circle after incubating prey nem-
atodes for the above periods and their distribution was recorded after the 
desired period. The four species of predators were tested in separate sets 
of Petri-dishes. 
97 
(C) Effect of different temperatures on the attraction of predators 
towards prey : To determine the effect of different temperatures on the 
attraction of M ba.siiani, A. ihornci, L. hahius and D. major, individuals 
belonging to Hirschmanniclla and Mcloidogyne were inoculated in straw 
pipe and incubated as prey at 5, 10. 15. 20. 25, 30. 35 and 40 "C. The 
predators were released at different places of the reference circle and Petri-
dishes containing prey and predators were again placed at same temper-
atures where they were kept earlier. Observations on the distribution of 
predators were made when required and converted to Scores, Log scores 
and Mean Log Scores. Each species of predator was tested separateh 
towards each species of prey. 
(D) Effect of period of starvation of predator on the attraction of 
predators towards prey : To find out the effect of starvation on the 
attraction of M. basiiani, A. thornei, L. baldus and D. major the predators 
were starved for 0 (fresh), 2, 4, 6, 8, 10 and 12 days by keeping them 
in cavity blocks containing water without any prey nematode or bacteria. 
Predators were transferred to fresh water each day. Day 0 refers to fresh 
predators (well fed). Each group of starving predator was tested separately 
towards each species of prey i.e.. Hirschmanniclla and Meloidogyne which 
were previously incubated in the straw pipes of separate sets of Petri-
dishes. 
(E) Effect of agar concentration on the attraction of predators towards 
prey : To observe the effect of agar concentrations on the attraction of 
M. bastiani, A. thornci. L. baldus and D.major desired number of indi-
viduals belonging to Hirschmanniclla and Meloidogyne were incubated as 
prey in separate sets of Petri-dishes containing 1%. 2%, 3%, 4%, 5%. and 
6 % water agar. Separate experiments were made to determine the attraction 
profile of each species of predator in different concentration of water agar. 
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(F) Effect of agar thicknesses on the attraction of predators towards 
prey: To observe the effect of different thicknesses of water agar on the 
attraction of M basliani, A. thornei, L. baldus and D. major desired 
number of Hirschmanniella and Meloidogyne individuals were released in 
straw pipe of separate Petri-dishes containing 2, 4, 6, 8, 10 and 12 mm 
thick agar layers for incubation. Attraction of each species of predator 
was tested towards both species of prey by releasing them in Petri-dishes 
containing agar layers of the above mentioned thicknesses previously 
incubated with 25 individuals of prey. Observations were made when 
required and the distribution of predators was recorded and converted to 
Scores, Log scores and Mean Log Scores. 
(G) Effect of distance of prey on the attraction of predators towards 
prey: The effect of distance of prey (prey attractants) i.e., source of 
attraction on the degree of attraction of M. bastiani, A. thornei, L. baldus 
and D. major was studied in 7 cm diameter Petri-dishes containing 1% 
water agar. The dishes were marked at the bottom by straight lines (Fig. 15) 
into seven zones and numbered serially as 1,2, 3, 4, 5, 6, and 7 (Bilgrami 
et. al., 1985). A plastic straw pipe with one end sealed with a piece of 
nylon sieve of 400 mesh was placed vertically in zone 1 so that the sealed 
end of the pipe remained inside the agar. Twenty five individuals belonging 
to Hirschmanniella were released in the straw pipe as prey and the whole 
set was left for incubation for 16h. Taking separate Petri-dish for each 
one of the four species of predators, twenty five specimens of a given 
species of predators were released at different points in zone 2 of separate 
Petri-dishes. Similarly, same number of predators were released in the 
zones 3. 4. 5. 6 and 7 of separate sets of Petri-dishes and observations 
were made after 6 h. All experiment were replicate five times. 
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Prey 
Fig. 15: Lxperjmenial design to test the influence of distance of pre> 
on the attraction of predatory nematodes. 
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RESULTS 
All biotic and abiotic factors viz., prey density, period of prey 
incubation, starvation of predators, temperatures, agar thicknesses, agar 
concentrations and distance of prey (prey attractants) governed attraction 
responses of M. basliani, A. ihornei, L. baldus and D. major towards 
Hirschmanniella and second stage juveniles of Meloidogyne. 
(A) EFFECT OF PREY DENSITY ON THE ATTRACTION OF 
PREDATORS TOWARDS PREY 
(FIG. 16) 
The degree of attraction of M. bastiani, A. thornei, L. baldus and 
D. major was influenced by different population densities of prey indi-
viduals belonging to Hirschmanniella and Meloidogyne. 
a) Effect of prey density on M. bastiani (Fig. 16A): There was a high 
degree of positive correlation between the attraction of M. bastiani and 
the number of Hirschmanniella (r = 0.76; PE(r) = 0.073; t = 4.20; p < 
0.05) or Meloidogyne individuals (r = 0.87; PE(r) = 0.04; t = 6.35; p < 
0.05) used as prey. The degree of attraction of M. bastiani towards both 
species of prey increased significantly with the increase in the number of 
prey up to a population of 175 prey individuals. Predators exhibited lesser 
degree of attraction when tested towards a population of more than 175 
prey individuals belonging either to adult Hirschmanniella or Meloidogyne 
juveniles. M bastiani was least responsive towards a population of 25 
Meloidogyne (MLS = 1.95 ± 0.18; CV = 9%) or Hirschmanniella individ-
uals (MLS = 2.12; ± 0.13; CV = 7%) (p < 0.05). The degree of attraction 
was recorded maximum towards a population of 175 Meloidogyne ( MLS 
= 2.24; ± 0.15; CV = 6%%) or Hirschmanniella specimens (MLS = 2 .31 ; 
± 0.18; CV = 8%)(p < 0.05). Individuals oi Hirschmanniella were more 
attractive to the predator than were Meloidogyne specimens. 
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b) Effect of prey density on A. thornei (Fig. 16B): A positive and 
significant correlation was recorded between the degree of attraction and 
the number of Meloidogyne (r = 0.81; PE(r) = 0.06: t = 4.97: p < 0.05) 
or Hirschmanniella (r = 0.95; PE(r) = 0.02; t = 10.95: p < 0.05) individuals 
used as prey. The chemotactic responses of A. thornei increased with the 
increase in the number of Meloidogyne juveniles upto a population con-
taining 175 individuals. In contrast, in presence of Hirschmanniella. 
attraction increased consistently upto a population of 225 prey individuals. 
Attraction responses of A. thornei towards the two species of prey declined 
thereafter. A population of 25 individuals belonging to Meloidogyne (MLS 
= 1.96 ± 0.18; CV = 9%) or Hirschmanniella (MLS = 2.04 ± 0.24; CV 
= 11%) was least attractive (p< 0.05 ) while 175 individuals of Meloidogyne 
(MLS = 2.19 ± 0.19; CV = 9%) and 225 Hirschmanniella (MLS = 2.30 
± 0.13; CV = 6%) extracted maximum attraction response of these predators 
(p < 0.05). A. thornei was more responsive to Hirschmanniella at various 
population densities in comparison to the second stage juveniles of Meloidogyne. 
c) Effect of prey density on L. baldus (Fig. 16C): Similar to M. bastiani 
and A. thornei, these predators also prefered Hirschmanniella at various 
population densities more than the second stage juveniles of Meloidogyne. 
There was positive and significant correlation between the attraction of 
I . baldus and number of prey incubated when Hirschmanniella (r = 0.88; 
PE(r) = 0.07; t = 4 .81; p < 0.05 ) or A/^/o/^o^>'«^ juveniles (r = 0.90; PE(r) 
0.03; t = 7.43; p < 0.05 ) were tested as prey. Predators responded minimum 
towards a population consisting either of 25 individuals of Hirschmanniella 
(MLS = 2.01 ± 0.24; CV = 12%) or Meloidogyne (MLS = 1.94 ± 0.35; 
CV = 18%). Attraction was maximum when 225 individuals of Hirschmanniella 
(MLS = 2.31 ± 0.13; CV = 6%) or 250 individuals of Meloidogyne (MLS 
= 2.23 ± 0.13; CV = 6%) were used as prey. 
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d) Effect of prey density on D. major (Fig. 16D): These predators also 
exhibited attraction profile similar to other species of predators when 
individuals of Hirschmanniella and Meloidogyne were tested as prey in 
various population concentrations. There was a positive and significant 
correlation between the degree of attraction and prey population of 
Hirschmanniella (r = 0.98; PE(r) = 0.006: t = 17.73; p < 0.05) and 
Meloidogyne (r = 0.97; PE(r) = 0.01; t = 14.36; p < 0.05). Attraction 
increased significantly as the number of prey individual increased from 
25 to 250. Hirschmanniella was more attractive to D. major when tested 
at various population densities in comparison to the second stage juveniles 
of Meloidogyne. The former species of prey attracted maximum response 
of these predators when tested in a population of 250 prey individuals (MLS 
= 2.43 ±0.13; CV = 5%) whereas the later did so when tested in a population 
of 225 prey individuals (MLS = 2.33 ± 0.20; CV = 8%) 
(B) EFFECT OF PERIOD OF PREY INCUBATION ON THE 
ATTRACTION OF PREDATORS TOWARDS PREY 
(FIG. 17) 
Different periods of prey incubation had curvilinear relationship 
with the attraction of M. hastiani, A. thornei, L. baldus and D. major 
when Hirschmanniella and second stage juveniles of Meloidogyne were 
used as prey. The individual responses, however, varied between different 
species of predators. 
a) Effect of prey incubation on Af. bastiani (Fig. 17A): A 16h incubation 
of Hirschmanniella and Meloidogyne juveniles yielded maximum attrac-
tion of M. hastiani (MLS = 2.02 ± 0.24; CV = 12% and 2.00 ± 0.24; CV 
= 12%. respectively). Shorter (4h) and longer (24h) periods of prey in-
cubation extracted minimum degree of attraction from M. bastiani (MLS 
= 1.39-1.92) when Hirschmanniella or Meloidogyne nematodes were used 
as prey. There was a positive correlation between the attraction and period 
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of prey incubation {Hirschamanniella : r = 0.60; PE(r) = 0.1 1; t = 2.73 
and Meloidogyne : r = 0.62; PE(r) = 0.10; t = 2.84; p < 0.05). M hastiani 
was more responsive to HirschmannieUa than to Meloidogyne juveniles 
at various periods of prey incubation. 
b) Effect of prey incubation on A. thornei (Fig. 17B): Prey nematodes 
viz.. Hirschmanniella and Meloidogyne elicited least responses oiA. thornei 
when incubated for 4h (MLS = 1.39 ± 0.38; CV = 27% and MLS = 1.43 
± 0.35; CV = 24%) and 24h (MLS = 1.43 ± 0.35; CV = 24% and MLS 
= 1.39 ± 0.32; CV = 23%; p < 0.05 respectively). Predators were most 
responsive to prey attractants when Meloidogyne (MLS = 2.06 ± 0.12; CV 
= 6%) or Hirschmanniella (MLS = 2.12 ± 0.14; CV = 7%) were incubated 
for I6h. There was a positive and significant correlation between the 
attraction and period of prey incubation {Hirschmanniella: r = 0.65; PE(r) 
= 0.10; t = 3.07 and Meloidogyne: r = 0.71; PE(r) = 0.87; t = 3.01; p 
< 0.05) . 
c) Effect of prey incubation on L. baldus (Fig. 17C): Trends similar 
to M. bastiani and A. thornei were observed in case of L. baldus when 
individuals of Hirschmanniella and Meloidogyne were used as prey. This 
predator was more responsive to the attractants dispersed by Hirschmanniella. 
Prey nematodes, Hirschmanniella (MLS = 2.04 ± 0.10; CV = 5%) or 
Meloidogyne juveniles (MLS = 2.01 ± 0.23; CV = 11%) when incubated 
for 16h attracted maximum predators and attraction was the least when 
the two species of prey were incubated for 4h (MLS = 1.43-1.46) and 24 
h (MLS = 1.39 - 1.46) respectively (p < 0.05). The increase in attraction 
responses of predators towards prey nematodes which were incubated from 
4 to 16h was significant (p < 0.05 ) and its relationship with the period 
of incubation was positive in case of Hirschmanniella (r = 0.58; PE(r) = 
0.10; t = 2.56) and Meloidogyne (r = 0.62; PE(r) = 0.10; t = 2.84) . 
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d) Effect of prey incubation on D. major {Fig. 17D): Incubation periods 
of 12 and 16h were most favourable as predators responded maximum 
towards Meloidogyne (MLS = 2.10-2.12; CV = 7%) and Hirschmanniella 
(MLS - 2.20 - 2.21; CV = 6-9%). Short (4h) (MLS = 1.66 ± 0.56; CV 
= 34%) or long periods (24h) of prey incubation of Meloidogyne (MLS 
= 1.65 ± 0.57; CV = 34%) yielded meager attractive responses of D. major. 
Similar to other predators, D. major also responded more towards 
Hirschmanniella than towards Meloidogyne. The increase in attraction 
from 4 to 16 h was significant (p < 0.05) and the relationship was recorded 
positive (r = 0.77; PE(r) = 0.07; t = 4.34) and (r = 0.78; PE(r) = 0.06; 
t = 4.48 p < 0.05). 
(C) EFFECT OF DIFFERENT TEMPERATURES ON THE ATTRACTION 
OF PREDATORS TOWARDS PREY 
(FIG. 18) 
Attraction of four species of predators was influenced by the change 
in temperature regime from 5 to 40 °C. All Predators were more responsive 
towards attractants diffused by the prey nematodes, Hirschmanniella and 
Meloidogyne when tested at various temperatures. 
a) Effect of different temperatures on M. bastiani: (Fig. 18A) There 
was a curvilinear relationship between the degree of attraction of M. 
hastiani and various temperatures with a positive and significant corre-
lation when either Hirschmanniella (r = 0.79; PE(r) = 0.06; t = 4.63; p 
< 0.05) or Meloidogyne individuals (r = 0.74; PE(r) = 0.7; t = 3.96; 
p < 0.05 ) were used as prey. Maximum attraction towards both Hirschmanniella 
and Meloidogyne was recorded at 30°C (MLS = 2.04 ± 0.09; CV = 5% 
and MLS = 1.95 ± 0.18; CV = 9%; respectively; p < 0.05). Temperatures 
both more than 30"C as well as less than it suppressed predator's responses 
with the degree of attraction at 25"C and 35°C being only slightly less 
than that recorded at 30"C. Attractants diffused by both species of prey 
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nematodes were least attractive when predators were tested at 5"C (MLS 
= 1.37± 0.40; CV = 29% and MLS = 1.39 ± 0.38: CV = 27%. respectively). 
b) Effect of different temperatures on >4. thornei (Tig. 18B): Attractants 
emitted by aduh Hirschmanniella were most attractive to/I. thornei v/hen 
experiments were performed at 30 "C (MLS = 2.11 ± 0.13; CV = 6%) and 
Meloidoi'yuc when tested at 35^C (MLS = 2.01 ± 0.23: CV = 11%) (p < 
0.05). The attraction was the least when tested at S^'C (MLS = 1.41 ± 0.37; 
CV = 26% and MLS = 1.51 ± 0.41; CV = 27%). The chemotactic responses 
of predators increased significantly upto 30 °C but decreased thereafter 
from MLS = 2.05 to MLS = 1.77 (p < 0.05). The coefficient of correlation 
between the degree of attraction and temperature was found to be positive 
and significant when individuals of Hirschmanniella (r = 0.80; PE(r) = 
0.06; t = 4.8) or Meloidogyne (r = 0.75; PE(r) = 0.07; t = 4.01) were used 
a prey (p < 0.05 ). 
c) Effect of different temperatures on L. haldus (Fig. 18C): These 
predators also exhibited their attraction profile similar to M. bastiani and 
A. thornei responding maximally towards the attractants dispersed by the 
individuals of Hirschmanniella (MLS = 2.15 ±0.15; CV = 7%) or Meloidogyne 
(MLS = 2.04 ± 0.09; CV = 4%) at 30°C. In both cases the coefficients 
of correlation between the attraction and temperature were found to be 
positive and significant (r = 0.73; PE(r) 0.08; t = 3.62 and r = 0.65; PE(r) 
= 0.10: t = 3.07) (p < 0.05). At 5°C L. baldus was least responsive to 
the attractants which were emitted either by Hirschmanniella (MLS = 1.35 
± 0.35; CV = 26%) or Meloidogyne juveniles (MLS = 1.34 ± 0.38; CV 
= 28%) (p < 0.05). 
d) Effect of different temperatures on D. major (Fig 18D): Unlike the 
other three species of predators. D. major exhibited maximum attraction 
when this predators was tested at 35°C with prey individuals belonging 
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to Hirschmanniella (MLS = 2.24 ± 0.21; CV = 9%) and Meloidogyne (MLS 
= 2.12 ± 0.15; CV = 7%). The degree of attraction depended upon tem-
perature and significant positive relationship was recorded in case of both 
the prey nematodes (r = 0.87; PE(r) = 0.04; t = 6.35; p < 0.05). There 
was a significant increase in the attraction of Z). major from MLS = 1.41 
to 2.24 towards Hirschmanniella and from MLS = 1.35 to 2.12 towards 
Meloidogyne individuals when observations were made at temperatures 
ranging between 5 to 35"C. The chemotactic response of predators declined 
at 40"C. Chemo-attraction was suppressed significantly at 5°C (MLS =1.35 
± 0.38; CV = 28%) in case of Meloidogyne and (MLS = 1.41 ± 0.33; CV 
= 23%) in case of Hirschmanniella. 
(D) EFFECT OF PERIOD OF STARVATION OF PREDATORS ON 
THEIR ATTRACTION TOWARDS PREY 
(FIG. 19) 
Four species of predators. M. bastioni. A. thornei. L. baldus and 
D. major when starved for varying periods exhibited differential responses 
towards Hirschmanniella and Meloidogyne juveniles. All groups of starv-
ing predators were more responsive to the at tractants diffused by 
Hirschmanniella. 
a) Effect of starvation on M. bastiani (Fig. 19A): A positive correlation 
was recorded between the attraction oiM bastiani and period of starvation 
of predators when Hirschmanniella (r = 0.99; PE(r) = 0.001; t = 25.27) 
or Meloidogyne individuals (r = 0.76; PE(r) = 0.07; t = 3.20) (p < 0.05) 
were used as prey. Attraction of these predators increased with the increase 
in the period of starvation significantly from 0 (fresh and well fed pred-
ators) to 10 days in response to attractants dispersed by either the indi-
viduals of Hirschmanniella (MLS = 2.06 - 2.22) or Meloidogyne ( MLS 
= 1.95 - 2.13). Ten days starved predators exhibited maximum attraction 
responses towards prey attractants. In contrast, fresh and well fed indi-
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viduals of M. hastiani were least responsive to attractants dispersed by 
cither of the two species of prey. 
b) Effect of starvation on v4. thornei (Fig. 19B): The degree of attraction 
of A.thornei increased significantly with the increase in period of star-
vation from 0 (fresh) to 10 days of food deprivation when prey individuals 
belonging to Hirschmanniella (MLS = 2.08 - 2.25) or Meloidogyne (MLS 
= 2.04 - 2.20) were used as prey (p < 0.05). Hirschmanniella and 
Meloidogyne individuals which were least attractive to fresh and well fed 
predators (MLS = 2.04 and 2.08) elicited maximum responses of 10 days 
starved predators (p <0.05). Attraction of A. thornei towards both species 
of prey depended positively and significantly upon their duration of star-
vation i.e., food deprivation (r = 0.98; PE(r) = 0.006; t = 17.73; p < 0.05). 
c) Effect of starvation on L. baldus (Fig. 19C): Similar to M. bastiani 
and A. thornei, a high degree of correlation was recorded between the 
degree of attraction of Z,. baldus towards both Hirschmanniella (r = 0.98; 
PE(r) = 0.006; t = 17.73) and Meloidogyne (r = 0.96; PE(r) = 0.001; 
t = 12.34) (p <0.05) over different periods of starvation of predators. There 
was a significant increase in predator's responses towards prey attractants 
as starvation increased from 0 (MLS = 2.04 ± 0.33; CV = 16%) to 10 
days (MLS = 2.30 ± 0.04; CV = 2%) and from 0 (MLS = 2.01 ± 0.24; 
CV = 12%) to 10 days (MLS = 2.20 ± 0.13; CV = 6%) respectively in 
case oi Hirschmanniella and Meloidogyne (p < 0.05). Predators exhibited 
minimum degree of attraction when their fresh (well fed) individuals were 
tested either with the specimens of Hirschmanniella (MLS = 2.04 ± 0.33; 
CV = 16%) or Meloidogyne (MLS = 2.01 ± 0.24; CV = 12%) as prey. 
Predators showed maximum attraction (p < 0.05) when their 10 days 
starved specimen were tested towards Meloidogyne and Hirschmanniella 
(MLS = 2.20 ± 0.13; CV = 6% and MLS = 2.30 ± 0.04; CV = 2%, 
respectively). 
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d) Effect of starvation on D. major (Fig. 19D); There was a positive 
and significant correlation between the chemo-attraction responses of D. 
major and period of starvation when individuals of Hirschmanniella (r = 
0.97; PE(r) = 0.10; t = 14.36) or Meloidogyne (r = 0.98; PE(r) 0.006; 
t = 17.73) were tested as prey. Attraction of predators increased signif-
icantly with the increase in the period of starvation from 0 to 10 days 
(p < 0.05 ). The increase in the degree of attraction of D. major with 
the increase in period of their food deprivation was recorded significant 
in presence of Hirschmanniella (MLS = 2.20 ± 0.20; CV = 9% to MLS 
= 2.36 ± 0.08; CV = 3%) as well as Meloidogyne individuals (MLS = 
2.1U0.14; CV = 7% to MLS = 2.32±0.19; CV = 9%) . The fresh or well 
fed predators were least responsive in comparison to 10 day starved 
predators which exhibited maximum attraction response to the attractants 
dispersed by Hirschmanniella (MLS = 2.36 ± 0.08; CV = 3%) or Meloidogyne 
(MLS = 2.32 ± 0.20; CV = 9%). 
(E) EFFECT OF AGAR CONCENTRATIONS ON THE ATTRACTION 
OF PREDATORS TOWARDS PREY 
(FIG. 20) 
Similar to other factors, agar concentrations also governed chemo-
tactic responses of the four species of predators. Attraction responses of 
predators varied at different concentrations of agar. However, it was 
noticed in all concentration of agar that all species of predators responded 
more towards adult individuals of Hirschmanniella than towards second 
stage juveniles of Meloidogyne. 
a) Effect of agar concentrations on M. basiiani (Fig. 20A): Agar 
concentrations ranging between 1 - 2% were most favourable as predators 
exhibited maximum responses towards Hirschmanniella (MLS = 2.01 ± 
0.22; CV = 11%) and Meloidogyne (MLS = 1.95 0.18; CV = 9% and 
MLS = 1.90 ± 0.32; CV = 17%) at these concentrations. The degree of 
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attraction decreased as agar concentration increased. M basliani was least 
responsive to the attractants released by Hirschmanniclla ( MLS = 1.30 
± 0.21: CV = 16%) or Meloidogyne (MLS = 1.28 ± 0.30: CV = 23%) when 
tested at 6% agar concentration. The relationship between the degree of 
attraction and agar concentration was negative and significant (r = - 0.95: 
PE(r) = 0.02: t = 10.95 and r - - 0.98; PE(r) = 0.006: t = 17.73) when 
individuals either of Hirschmanniella or Meloidogyne were used as prey. 
b) Effect of agar concentrations on A. thornei (Fig. 20B): The two 
parameters viz., predator's responses to prey attractants and agar concen-
trations were negatively but significantly correlated when predators were 
tested towards Hirschmanniella (r = - 0.96; PE(r) = 0.01; t = 12.34) or 
Meloidogyne (r = -0.98; rE(r) = 0.006; t = 17.73). Concentrations between 
1- 2% agar favoured predators most as they were most responsive to the 
attractants dispersed by both Hirschmanniella (MLS = 2.12 ± 0.14; CV 
= 7% and MLS = 2.08 ± 0.13: CV = 6%) as well as Meloidogyne (MLS 
= 2.01 ± 0.12: CV = 6% and MLS = 2.00 ± 0.32; CV = 16%). The ability 
of predators to perceive prey attractants declined with the increase in the 
concentration of agar. Agar concentration of 6 % was most unfavourable 
as predators failed to respond to prey secretions (MLS = 1.35 ± 0.34; CV 
= 25% and MLS = 1.30 ± 0.29; CV - 22%) released by Hirschmanniella 
and Meloidogyne respectively. 
c) Effect of agar concentrations on L. baldus (Fig. 20C): There was 
a high degree of a negative correlation between attraction and agar 
concentrations as attraction responses of predators declined significantly 
towards both Hirschmanniella (r = - 0.87; PE(r) = 0.04: t = 6.35) as well 
as Meloidogyne (r = - 0.97; PE(r) 0.01; t = 14.36) when concentrations 
of agar was raised from 1 to 6%. A concentration of 1% agar yielded 
maximum attraction of Z. baldus towards Hirschmanniella (MLS = 2.02 
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± 0.23; CV = 1 1 % ) and Meloidogyne (MLS = 1.96 ± 0.18: CV = 9%). 
The chemotactic response of predators was recorded least when 
Hirschmanniella (MLS = 1.33 ± 0.36; CV = 26%) or Meloidogyne (MLS 
= 1.28 ± 0.34; CV = 24%) were tested as prey at a concentration of 6% 
water agar . 
d) Effect of agar concentrations on D. major (Fig. 20D): The ability 
of D. major to perceive attractants dispersed by prey individuals was 
inhibited most at higher agar concentrations. Predators exhibited least 
attraction towards Hirschmanniella (MLS = 1.41 ± 0.34; CV = 24% ) and 
Meloidogyne individuals (MLS = 1.33 ± 0.41; CV = 31%) at 6% agar 
concentration. The attraction of predators was recorded maximum towards 
both Hirschmanniella (MLS = 2.20 ± 0.19; CV = 9%) as well as Meloidogyne 
(MLS = 2.10 ± 0.16; CV = 8%) at 1% concentration of water agar. Similar 
to other species of predators the degree of attraction declined gradually 
from 1% to 6% and the relationship between the two parameters was found 
to be negative and significant when either of these two species of nem-
atodes was used as prey (r = - 0.98; PE(r) = 0.006; t = 17.73). 
(F) EFFECT OF VARIOUS THICKNESSES OF AGAR ON THE 
ATTRACTION OF PREDATORS TOWARDS PREY 
(Fig. 21) 
Agar layers of varying thicknesses influenced the degree of attrac-
tion of M. bastiani,A. thornei, L. baldus and D. major towards attractants 
released by prey individuals belonging to Hirschmanniella and Meloidogyne. 
Adult specimens of Hirschmanniella were more attractive to predators in 
comparison to Meloidogyne '}u\em\es when tested at different thicknesses 
of water-agar. 
a) Effect of various thicknesses of agar on M. bastiani (Fig.21A): The 
degree of attraction of M. bastiani towards the prey decreased with the 
increase in the thickness of agar layer from 2 mm to 12 mm when 
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individuals of Hirschmanniella (MLS = 2.04 to 1.81 ;r = - 0.99; PE(r) 
0.003: t = 25.27) or Meloido^ync (MLS = 1.97 to 1.73; r = - 0.99; PE(r) 
= 0.003; t = 25.27) were used as prey. M. bastiani responded maximum 
towards Hirschmanniella (MLS = 2.04 ± 0.09: CV = 4%) as well as 
Sk'loidogyne (MLS = 1.97 ± 0.20; CV = 10%) when tested in a 2 mm 
thick agar layer. The responses of predators were minimum in presence 
of any one of the above two species of prey when studies were made in 
12 mm thick layer of water agar (MLS = 1.81 ± 0.31; CV = 17% and 1.73 
± 0.41; CV = 24%, respectively) (p < 0.05). 
b) Effect of various thicknesses of agar on A. thornei (Fig. 2 1 B ) : There 
was a negative but significant correlation between the attraction of pred-
ators and increasing thicknesses of agar layers when Hirschmanniella (r 
= - 0.96; PE(r) = 0.01; t = 12.34) or Meloidogyne individuals (r = - 0.99; 
PE(r) = 0.003; t = 25.27) (p < 0.05) were used as prey. The degree of 
attraction oi A. thornei was maximum in a 2 mm thick agar layer towards 
attractants diffused by both Hirschmanniella ( MLS = 2.09 ± 0.12; CV 
= 6%) as vjtW 2is Meloidogyne (MLS = 2.04 ± 0.24; CV = 12%). However, 
12 mm thick agar layer was most unfavourable to predators as their degree 
of attraction declined significantly in presence of both Hirschmanniella 
(MLS = 1.79 ± 0.42; CV = 23%) as well as Meloidogyne (MLS = 1.78 
± 0.43; CV = 24%). 
c) Effect of various thicknesses of agar on L. baldus (Fig. 21C): A 
significantly high degree of negative correlation was noted between re-
sponses of predators towards attractants diffused either by Hirschmanniella 
(r = - 0.97: PE(r) 0.01; t =14.36) or Meloidogyne (r = - 0.98; PE(r) = 0.006; 
t = 17.73) and increasing thicknesses of agar (p < 0.05). A 2 mm thick 
layer favoured predators most as their attraction was maximum towards 
both Hirschmanniella (MLS = 2.06 ± 0.11; CV = 5%) as well as Meloidogyne 
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(MLS = 2.00 ± 0.32; CV = 16%). The degree of attraction of predators 
declined gradually at agar layers more than 2 mrt thick. Hirschmanniella 
(MLS = 1.71 ± 0.35; CV = 20%) or McloiJogyne individuals (MLS = 
1.56±0.41; CV = 26%) could elicit meager responses of these predators 
when tested at 12 mm thick agar layer (p < 0.05). 
d) Effect of various thicknesses of agar on D. major (Fig. 21D): There 
was gradual decrease in the degree of attraction of D. major when 
Hirschmanniella (MLS = 2.21 to 1.67 ) or Meloidogyne (MLS = 2.10 to 
1.59) were used as prey in 2 to 12mm thick agar layers. Maximum 
attraction was recorded in 2 mm thick agar layers in response to attractants 
dispersed by prey individuals belonging to Hirschmanniella (MLS = 2.21 
± 0.19; CV = 9%) or Meloidogyne (MLS = 2.10 ± 0.15; CV = 7%) while 
minimum attraction was recorded in a 12 mm thick layer of agar (MLS 
= 1.67 ± 0.51: CV = 30% and MLS = 1.59 ± 0.51: CV = 32% respectively) 
( p < 0.05). The attraction was recorded to be significant but negative in 
relation to agar thicknesses in case of both species of prey nematodes (r 
= - 0.97; PE(r) = 0.01; t = 14.36 and r = - 0.99; PE(r) = 0.003; t = 25.27, 
respectively) (P < 0.05). 
(G) EFFECT OF DISTANCE OF PREDATORS FROM THE SOURCE 
OF ATTRACTION (PREY) 
(FIG. 22-23) 
Increase in the distance of four species of predators viz., M. bastiani, 
A. ihornei. L. baldus and D. major from the source of attraction i.e., 
prey nematodes, affected their movements towards adult Hirschmanniella. 
Number of predators in sectors 1, 2 and 3 decreased gradually but sig-
nificantly as the distance of inoculation of predators from prey nematodes 
increased (p < 0.05). 
All species of predators exhibited maximum response to prey at-
tractants when inoculated 1 or 2 cm away from the source of attraction 
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i.e., sector 2 and 3. The attraction responses of dorylaim and nygolaim 
predators were moderate when tested from other zones of the Petri-dishes 
except sector 7 i.e.. 6 cm away from prey nematodes which yielded 
least chemotactic response. A. thornei (Fig. 22G-L) and D. major (Fig. 
23G-L) were more responsive to prey attractants from different zones of 
Petri-dishes as compared to M. bastiani (Fig. 22A-F) or L. baldus (Fig. 
23A-F). 
DISCUSSION 
The attractiveness of prey nematodes to different species of pred-
ators is more likely to be affected by the environment. The organisms 
such as nematodes which grow in soil may be more sensitive to various 
soil conditions. Each species of predator may have specific conditions 
and requirements for various biotic and abiotic factors for their growth 
and normal behaviour. So, it is a difficult job to generalize such conditions 
which favour predator's normal behavioural responses to prey kairomones 
or allomones. In vitro studies on the effects of such factors on chemo-
attraction of predatory nematodes may produce similar results under natural 
conditions and may help in determining those conditions which are favourable 
for their migration towards different species of prey nematodes. Adverse 
or favourable influences of many factors like activity of prey, type of prey, 
type of body cuticle, temperature, starvation, seasonal fluctuations, soil 
types, soil pH and agrochemicals (Bilgrami, 1990b; Bilgrami et al., 1983; 
Bilgrami & Jairajpuri, 1989c, 1990; Yeates, 1969; Jairajpuri & Bilgrami, 
1990; Khan et al., 1991; Kulshreshtha et al., 1993) are better understood 
regarding predation by different species of predators. But not much was 
previously studied regarding their influence on chemo-attraction behaviour 
of predators. Present studies suggest that chemo-attraction activities of 
predatory nematodes also depend upon various biotic and abiotic factors 
as is indicated by their regression analysis and coefficients of correlation. 
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During present studies M. bastiani, A. thornei, L. haldus and D. 
major exhibited differential attraction responses towards both Hirschmanniella 
as well as Meloidogyne. However, all predators were attracted more to-
wards the former species of prey. Such differences in predator 's responses 
may be attributed, firstly to the differences in their inert behaviour, 
secondly to their preferences for a particular prey species and thirdly to 
the chemical composition, concentration, quantity and quality of prey 
secretions/attractants as these characteristics vary from species to species 
and individuals to individuals (Bilgrami, 1990b; Bilgrami, 1992; 1993; 
1995b). 
Formation of minimum perceptible attraction gradient in agar and 
around predators is an important attribute which may influence attraction 
of predators. There are various factors like temperature, period of star-
vation of predators, period of prey incubation, agar thicknesses, distance 
of predator's inoculation, speed of dispersion of attractants, period of 
observation, prey density etc., which govern minimum response threshold 
of predators and formation of minimum perceptible attraction gradient 
(which a predator can perceive followed by the exhibit of its responses). 
Mononchoides longicaudatus and M. fortidens required eight hour 
incubation of prey attractants to develop minimum perceptible attraction 
gradient (Bilgrami & Jairajpuri. 1988). whereas Allodorylaimus americanus 
and Discolaimus silvicolus did so after a 12h incubation (Khan et al., 
1995a). Aquatides thornei failed to produce any response even after 8h of 
prey incubation (Bilgrami et al.. 1985c). During present observations 
Hirschmanniella and Meloidogyne required 12 to 16h incubation to de-
velop minimum perceptible attraction gradient and to elicit minimum 
response threshold of the predators. This disparity may be attributed to 
the formation of minimum perceptible attraction gradient by prey secre-
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tions as well as minimum response threshold of the predators. Such 
characteristics may show intraspecific as well as interspecific variations. 
In some, the intensity of these characteristics may be high while in others 
it may be low. Individuals with low perception threshold level could 
perceive attractants early from long distances while those having high 
threshold levels could take longer time to perceive stimuli even from short 
distances. M. hastiani. A. ihornci, L. haldus and D. major which required 
12-16h prey incubation during present study appeared to have high thresh-
old level to perceive minimum perceptible attraction gradient which could 
have been developed by predators even much earlier. Kd. fortidens and 
A/, longicaudatus had low perception threshold level and thus could sense 
relatively weaker stimuli developed during 8h of incubation of prey at-
tractants (Bilgrami & Jairajpuri. 1988). Thus, period of prey incubation 
appears to play certain role in the development of minimum perceptible 
attraction gradient which may vary between species of prey nematodes 
belonging to different trophic groups. 
The abundance of prey and hunger level of predators are another 
potential factors which influence food requirements of predatory nema-
todes (Bilgrami & Jairajpuri. 1988; Shafqat et al., 1987). These factors 
may also be taken into account to understand their effects on prey searching 
and attraction behaviour of predatory nematodes. During present obser-
vations when prey nematodes were plentiful attractants had greater positive 
impact on the attraction profile of M. bastiani, A. thornei, L. baldus and 
D. major than when prey individuals were scarce. This is perhaps due 
to lower mean concentration of attractants at low, and higher mean con-
centration of attractants at high prey density and increased biomass. Attractants 
with higher mean concentration may be able to disperse in wider area and 
develop minimum perceptible attraction gradient quickly which would 
remain effective for longer duration. 
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The starving predator could sense even weaker stimuli due to decrease 
in minimum response threshold (Doncaster & Seymour, 1973; Bilgrami & 
Jairajpuri, 1988). A phenomenon which could be substantiated with in-
creased predation by starving dorylaim (Shafqat et al., 1987), nygolaim 
(Bilgrami et al., 1985c); actinolaim (Khan el al., 1995b) and diplogasterid 
predators (Bilgrami & Jairajpuri. 1990). Hirschmanniella, however, did 
not exhibit same phenomenon and Bilgrami et al. (1985b) attributed it to 
increased minimum response threshold of nematodes due to their increased 
level of hunger. The stimulated responses of starving M. bastiani, A. 
thornei. L. haldus and D. major to prey secretions during present obser-
vations may therefore be attributed to decreased level of minimum response 
threshold in predatory nematodes due to the increase in the period of their 
starvation. On the other hand differences in the attraction of predators 
which were used for present studies at different thicknesses of agar may 
also be attributed to the same phenomenon. Various thicknesses of agar 
la> ers might have affected the dispersion of prey attractants and by obstructing 
the formation of minimum perceptible attraction gradient particularly in 
more than 4 mm thick agar layers. 
The attraction o{ Hirschmanniella towards cabbage roots (Bilgrami 
et al.. 1985b) and M. fortidens and M. longicaudatus towards prey (Bilgrami 
& Jairajpuri. 1988) decreased with the increase in their distance of inoc-
ulation from the source of attraction. This phenomenon which was also 
observed during present studies could be related to the rate of dispersion 
of prey attractants and time taken by them to develop minimum perceptible 
attraction gradient. It appears therefore, that stimuli of stronger intensity 
only could develop minimum perceptible attraction gradient to elicit minimum 
response threshold of predators over long distances but those with weaker 
intensity attracted predators from short distances only. 
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In nematodes temperature produces certain interesting changes more 
specially with respect to their activity and movement. There are usually 
two types of effects that can be produced by temperature on nematodes. 
One is on the sensory behavioural responses mediated through the sensory 
receptors and the other is the thermodynamic effect resulting from the 
changes that occur in the rate of metabolic processes of nematodes (Jairajpuri 
& Bilgrami, 1990). Wallace (1963) concluded that majority of nematodes 
became inactive between 5 to 15"C and 30 to 40''C and optimum temper-
ature lies between 20 and 30''C. These may vary between different in-
dividuals and species of predatory nematodes under different environmen-
tal conditions. Azmi & Jairajpuri (1977a) also found temperatures between 
25 to 30''C to be optimum for the nematodes they had tested. Bilgrami 
el al.. (1983) and Grootaert & Maertens (1976) found temperatures affecting 
activity of predatory nematodes. A temperature range of 20-25"C was 
preferred by rice-root nematode H. oryzae to exhibit maximum attraction 
towards cabbage seedlings (Bilgrami et al.. 1985a). In case of A/, hngicaudatus 
and M. fortidens a significant correlation was recorded between their 
predation and temperatures (Bilgrami & Jairajpuri, 1990a) and attraction 
and temperature (Bilgrami & Jairajpuri. 1988). The optimum temperatures 
for these predators were recorded to be between 25 to 30"C. Since, chemo-
attraction is a sensory phenomenon which may also be influenced by the 
changes in temperature, the decreased attraction of M. hastiani, A. thornei, 
L haldus and D. major at temperatures less than 25"C and more than 35°C 
may be attributed firstly, to their inhibited activity (Bilgrami. 1993) and 
secondly, to slow rate of dispersion of prey attractants (required to develop 
minimum perceptible attraction gradient in the surroundings) due to unfavourable 
temperature regim. 
The movement and locomotion are necessary for feeding and mating 
activities. In experimental studies agar concentrations govern activities 
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of nematodes (Wallace, 1969; Azmi & Jairajpuri, 1977b). Bilgrami et al., 
(1983) attributed low rate of predation by Mononchus aquaticus to inhibited 
activity of predators and prey due to increase in agar concentrations. 
Shafqat et al., (1987) while evaluating the predatory abilities of D. stagnalis 
also reached to a similar conclusion and found lower concentrations of 
agar more favourable for predation. A highly significant correlation was 
found between the degree of attraction of M longicaudatus and M.fortidens 
towards prey attractants and agar concentrations (Bilgrami & Jairajpuri, 
1989b). During present study attraction responses of M. bastiani, A. 
thornei, L. baldus and D. major also decreased with the increase in agar 
concentration. Thus, the inhibited activity of predators resulting due to 
the resistance generated by concentrated agar surface and lack off moisture, 
might be the reason of decreased attraction of these four species of pred-
ators when tested at concentrations higher than 2% water agar (Wallace, 
1969; Azmi & Jairajpuri. 1977b; Bilgrami et al., 1983). 
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INTRODUCTION 
Random finding of a mate or a food source would often be detri-
mental to an organisms's ability to survive because of unnecessary energy 
expenditure. This effect on survival is specially important in organisms 
like predatory nematodes with low vagility (mean distance between the 
point where an individual is born and where it dies). Chemical cues and 
behavioural responses to these cues, therefore, probably play a major role 
in all aspects of nematode survival. 
Chemical signals released by one organism and perceived by another 
organisms are known as semiochemicals (Huettel, 1986). Semiochemicals 
are further divided into pheromones, which elicit intraspecific responses 
and allelochemics which elicit interspecific responses of organisms. Nematodes 
utilize and recognize signals from both categories of semiochemicals. The 
existence of pheromones specially sex pheromones has been reported to 
occur in numerous plant parasitic (Tahseen & Bilgrami, 1994) and free 
living nematodes (Greet, 1964; Ahmad & Jairajpuri, 1981). Our studies 
are more related with allelochemics which are divided into three major 
types, namely, Allomones, Synomones and Kairomones. The role of allomones 
has been well characterized in plant defense mechanisms (Rhoades & 
Cates, 1976). Allomones are not only involved in defence mechanisms 
in plants but can also be important chemical cues in the complex predator-
prey interactions. Similarly, the synomones which mediate mutualistic 
interactions may benefit both the receiver (predator) and emitter (prey) 
with the behavioural and physiological responses being adoptively favour-
able. Kairomones are chemical cues that induce a favourable behavioural 
and physiological response in receiver organism. Kairomones are very 
common in bio-control relationship in insects where a parasitoid must 
recognize its parasite host. Allelochemics cause interspecific response in 
m 
insects and other soil invertebrates (Hueltel, 1986). These may only be 
postulated to occur in predatory nematodes as their food finding behaviour 
is almost certainly caused by the host released allelochemic messengers. 
The free-living and plant parasitic nematodes all use kairomones (Young 
ei al.. 1996: Bilgrami el al., 1985b; Pervez & Bilgrami, 1998); but, not much 
work has been done on the aggregating pheromones or aggregating kairomones 
in the case of predatory nematodes except for the study made by Bilgrami 
& Jairajpuri (1988) and some other who reports on aggregation of predators 
at feeding sites around an injured prey individuals (Yeates, 1969). Aquatides 
thornei. Dorylaimus stagnalis, Allodorylaimus americanus and Discolaimus 
silvicolus (Bilgrami et al., 1985c; Shafqat et al., 1987; Khan et al., 1991) 
did not respond positively towards prey nematodes but aggregated at 
feeding sites around prey which was injured or captured by another pred-
ator suggesting some kind of aggregation behaviour. A similar aggregation 
of Diplenteron colobocercus and Labronema vulvapapillatum around their 
prey was also observed by Yeates (1969) and Wyss & Grootaert (1977). 
No aggregation of any species belonging to predaceous mononchs around 
wounded or captured prey has ever been reported. But, Bilgrami & 
Jairajpuri (1989b) practically demonstrated aggregation behaviour of 
diplogasterid predators viz., M. longicaudatus and M. for tide ns at feeding 
sites around an injured prey in response to aggregating kairomones emitted 
by prey nematodes. They have considered the phenomenon of aggregation 
in predatory nematodes as unique and attributed it firstly, to the attractants/ 
aggregating kairomones released by prey nematodes, secondly, to the 
oesophageal secretions released by predators into the body of prey for 
extra-corporeal digestion and thirdly to the lingering kairomones/attrac-
tants of prey and allomones of predators. 
In view of the dearth of information on the topic, the following 
studies were made on the aggregation behaviour of three species of dorylaim 
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viz.. Mesodorylaimus bastiani, Laimydorus baldus, Discolaimus major and 
one species of nygolaim predator viz., Aquatides thornei to understand 
the mechanisms of aggregation of predatory nematodes at feeding sites 
around prey individuals belonging to different trophic groups. Four species 
of predators were selected to make a comprehensive and comparative 
studies on their aggregation behaviour at feeding sites by choosing a 
number of prey nematodes belonging to different trophic groups. These 
studies were intended to enable us to evaluate the possibility of the 
occurrence of aggregating pheromones, aggregating kairomones or epidietic 
pheromones in prey nematodes and to understand behavioural responses 
and the chemical messengers that affect bioregulation of various processes 
in predators. 
Studies done here on the aggregation behaviour of M. bastiani, A. 
thornei, L. baldus and D. major are divided into eleven chapters. Though, 
all the eight parameters which has been selected here to study aggregation 
behaviour of predators are closely related and depended upon one another 
but for the sake of convenience and to make comparison between them 
easy, findings related to these parameters are given here under eleven 
chapters. Chapter-1 deals with the feeding sites formed; Chapter-2 with 
the average duration of actual feeding and post-feeding aggregation of 
predators at feeding sites; Chapter-3 with the average number of predators 
which remained engaged in actual feeding or pre-and post-feeding aggre-
gation; and Chapter-4 deals with the mean aggregation responses of each 
species of predators in respect to different prey trophic groups. Chapters 
5-11 deal with the study on the influences of various biotic and abiotic 
factors on the aggregation behaviour of these predators. 
e7^e/M<ll- 11 
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MATERIALS AND METHODS 
GENERAL-Il 
Taking prey individuals belonging to different trophic groups, (Table 
III) experiments were performed on pre-feeding, (during feeding and before 
consuming prey individuals), and post-feeding attraction and aggregation 
(after when the predator completed its feeding upon prey individuals at 
a feeding site) of M bastiani, A. thornei, L. baldus and D. major at feeding 
sites constructed by them. Feeding upon prey individuals was considered 
to be completed at feeding sites when predators either sucked, ingested 
and consumed body contents of prey completely leaving behind only 
shrunken prey cuticle or they discontinued feeding in between and did not 
turn to feed again for next 10 minutes. Under both these conditions the 
cuticle or unfed prey body was manually removed with the help of a picking 
needle without disturbing the aggregating predators at the feeding site. 
This was required to be exercised to avoid unwanted influences of prey 
cuticle or their body contents on predator's aggregation behaviour at 
feeding sites. Taking a set of five Petri-dishes for each species of predator, 
observations on the aggregation of the above four species of predators 
were made in 5.5 cm diameter Petri-dishes containing 2 mm thick layer 
of 1% autoclaved water agar. Fifty adult live individuals of a particular 
prey species were released at different places at the surface of agar. After 
eight hour of prey incubation in Petri-dishes twenty five adult individuals 
belonging to one single species of predator were released in Petri-dishes. 
Petri-dishes were examined every 30 m by inverting Petri-dishes over the 
stage of stereoscopic binocular microscope. The point where a prey was 
wounded or killed by the predator was marked at the bottom of the Petri-
dishes by a circle 2 mm in diameter and given a number, with the whole 
area of the circle is being referred to as the feeding site. The procedure 
of giving a number to each feeding site was helpful in subsequent analysis 
in which those sites were examined according to their numerical order. 
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The experiments were terminated after 5h i.e., 300 m. Thus, for each 
experiment which was replicated five times ten observations were made. 
Mean values were then calculated and represented in the form of graphs. 
The prey nematodes were sterilized in 0.01% mercuric chloride and 
0.01% Streptomycin solutions before inoculating them into the Petri-
dishes to test the aggregation and attraction behaviour of predators. All 
experiments were carried out at 25 ± 2°C in BOD incubator. M. bastiani, 
A. thornei, L. baldus and D. major were tested in separate sets of Petri-
dishes using one type of prey nematode at a time. 
Record was made for the time taken by the predators to form a 
feeding site (i.e., the time between inoculation of predators and wounding/ 
killing of prey individual); the total duration of feeding site (i.e., the time 
until all predators dispersed from the feeding she); the time of actual 
feeding (i.e., the time until last individual of predator completed its feeding 
upon prey individual at feeding site); post-feeding aggregation (i.e., total 
duration for which the predators remained aggregated at feeding sites after 
completing their feeding upon prey individuals at feeding site). Similarly, 
the number of predators aggregating before feeding (pre-feeding aggre-
gation) and after completion of feeding (post-feeding aggregation) at 
feeding sites as well as those actually feeding at those sites were also 
recorded. The average time of site formation was obtained by dividing the 
total period of observation i.e., 300m by the total number of feeding 
sites formed by a species of predator. 
Each species of prey was tested separately using one species of 
predator in separate sets of Petri-dishes. The over all responses of M. 
bastiani, A. thornei, L. baldus and D. major towards each prey trophic 
group was determined by summing up mean values of all respective prey 
species for each parameter and dividing it by the number of prey species 
tested under a particular trophic group. 
CHAPTER 1 
AGGREGATION BEHAVIOUR OF PREDATORS I: FEEDING 
SITES FORMED BY PREDATORS IN PRESENCE 
OF PREY NEMATODES 
INTRODUCTION 
Numerous studies have been made on chemo-attraction and chemo-
tactic behaviour of free-living (Young et al., 1996; Aumann et al., 1998) 
and plant parasitic nematodes (Prot, 1980; Bilgrami et al., 1985b; Pervez 
& Bilgrami. 1998) towards bacteria and plant root exudates respectively. 
Chemo-attraction responses of predatory nematodes towards attractants 
dispersed by their prey nematodes and more specially the aggregation 
behaviour of predatory nematodes around prey at feeding sites have not 
been studied in detail. There has never been any effort made on to correlate 
the prey searching, attraction and aggregation behaviour of predatory 
nematodes with their feeding and predation upon prey individuals which 
could indicate role of allelochemic messengers released by prey in prey 
finding behaviour of predatory nematodes. Esser (1963) was the first who 
observe aggregation in dorylaim predators around excised prey individ-
uals. Subsequent observations made by Yeates (1969) on D. colobocercus; 
Wyss & Grootaert (1977) on L. vulvapapillatum; Bilgrami et al. (1985c) 
on A. thornei; Shafqat et al. (1987) on D. stagnalis; Khan et al., (1991) 
on A. americanus and D. silvicolus indicated aggregation of these pred-
ators around prey nematodes and succeeded in generating more interest 
in this aspect of predatory nematodes. Bilgrami & Jairajpuri (1988) for 
the first time studied the aggregation behaviour of two species of diplogasterid 
predators viz., M. longicaudatus and M. fortidens around prey nematodes 
at feeding sites and attributed such a response to prey attractants/ kairomones, 
aggregating pheromones and predators oesophageal secretions besides 
lingering predator and prey secretions/attractants at feeding sites. The 
abilities of diplogasterid predators to perceive prey attractants (Bilgrami 
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& Jairajpuri. 1988) and aggregate around prey at feeding sites (Yeates, 
1969; Grootaert el. al., 1977; Bilgrami & Jairajpuri, 1989b) and to feed in 
groups on a single prey at feeding sites (Bilgrami & Jairajpuri, 1988) put 
forth some interesting aspects which could lead to establish a strong 
predator-prey relationship. 
The present chapter incorporates the findings on the phenomenon 
of aggregation behaviour of predators and correlates their chemo-attraction 
and aggregation behaviour with their predation. To make such a study 
feeding site was considered as one of the parameters which is sub divided 
into three sub parameters, namely: (1) Average number of feeding sites 
formed by each species of predator in presence of different species of prey 
nematodes belonging to various trophic groups; (2) average duration for 
which the feeding site remained active and alive (i.e., until all feeding 
or aggregating individuals of predators left the feeding site); and, (3) 
average time required by each species of predator to construct a feeding 
site with prey individuals belonging to different trophic groups. The 
results obtained were analyzed and an attempt has been made to correlate 
these findings with the findings on other aggregation parameters which 
are incorporated in the next two chapters of this thesis. 
MATERIALS AND METHODS 
In the present chapter experiments were made to study the aggre-
gation behaviour of four species of predators viz., M. bastiani, A. thornei, 
L. baldus and D. major using different species of prey nematodes belong-
ing to different trophic groups as described in Table-Ill. Observations 
were made in 5.5 cm diameter Petri-dishes using the experimental con-
ditions as described in "Materials and Methods (General-II)" of this section. 
1. Average number of feeding sites formed by predators: The average 
number of feeding sites was determined by summing up the total number 
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of sites formed by a species of predator in a set of five Petri-dishes over 
a period of 300m. A mean value was obtained by dividing the sum total 
of all the feeding sites observed in the five replicates of an experiment 
set in a period of 300m by the number of the replicates. (n=5). This mean 
value was represented in various graphs. 
2. Total duration for which the feeding site existed: The total duration 
of a feeding site may be defined as the time until aggregating last individual 
of a particular species of predators at a given feeding site deserted that 
site. The total duration of a feeding site includes the time spent by predators 
on their actual feeding upon prey individual and the time which predators 
spent for their post-feeding aggregation (aggregation of predators at same 
feeding site after completing their feeding or consuming prey individual). 
The average value of feeding site remaining active in a given Petri-dish 
was obtained by summing up the total duration of all the feeding site 
present in that Petri-dish by the number of sites in the dishes. Average 
values of all the five Petri-dishes of a given set of experiment were summed 
up and the sum of total was divided by number of Petri-dishes to obtained 
(N = 5) total duration for which the feeding site existed. This mean value 
of the existence of feeding site was than plotted in a graph. 
3. Average time taken by the predator to form a feeding site: The 
average time taken by a predator to construct a site for its feeding may 
be defined as the time required by an individual of that species of predator 
to form a site for its feeding. This average time was calculated by taking 
the difference between the time of inoculation of predator and the time 
when a prey individual was wounded or killed. The average time required 
by a predator to construct a feeding site was calculated by summing up 
the mean time of site construction of each Petri-dish and dividing it with 
the number of Petri-dishes studied (N = 5). 
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RESULTS 
All species of predators viz., M. bastiani, A. thornei, L. baldus and 
D. major when tested with various species of prey nematodes belonging 
to different trophic groups compared with each of the responses of these 
four species was not uniform. Their responses also varied with the prey 
species. Parameters like the average number of feeding sites constructed, 
average duration for which the feeding site remained active and average 
time required by each species of predator varied with different species of 
prey nematode. 
(1) AVERAGE NUMBER OF FEEDING SITESFORMED BY 
PREDATORS IN PRESENCE OF THE PREY NEMATODES 
BELONGING TO DIFFERENT TROPHIC GROUPS 
(FIG. 24-30) 
The number of feeding sites formed by the four species of predators 
was different for different prey trophic groups. 
(A) AVERAGE NUMBER OF FEEDING SITES FORMED BY PREDATORS 
IN PRESENCE OF THE PREY NEMATODES BELONGING 
TO SAPROPHAGOUS NEMATODES 
(FIG. 24) 
The average number of feeding sites constructed by each species 
of predator varied for each species of nematode used as prey. The site 
formation depended upon the type and trophic group of the prey. 
a) Number of sites formed by M. bastiani (Fig. 24A): Number of feeding 
sites formed by M. bastiani varied with the type of saprophagous nematode 
used as prey. Maximum sites were formed in presence of Rhabditis and 
Cephalobus (12FS ± 0.7; CV = 6% and 13FS ± 1.5; CV = 11%; p < 0.05). 
Tobrilus and Acrobeloids were killed in fewer numbers and thus, minimum 
number of sites were formed in their presence (8FS ± 1.58; p < 0.05). 
Predators constructed moderate number of feeding sites when individuals 
of Chiloplacus, Mesorhabditis and Acrobeles were used as prey (9-1 OPS). 
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b) Number of sites formed by A. thorneiiVig. 24B): Similar to M. 
hastiani, the number of sites formed by A. thornei depended upon sa-
prophagous species which were used as prey. Predators attacked Rhabditis 
and Cephalobus most and constructed a maximum of 14FS ± 1.87; CV = 
13% with them (p < 0.05). With Mesorhabditis individuals, A. thornei 
constructed lesser number of feeding sites (13FS ± 1.00; CV = 8%) in 
comparison to Rhabditis or Cephalobus. A. thornei could form least 
number of sites (8FS ± 1.30; CV = 16%; p < 0.05) when Acrobeloides 
was used as prey. Chiloplacus, Acrobeloides and Tobrilus allowed these 
predators to construct moderate number of feeding sites (10-12 FS). 
c) Number of sites formed by L. baldus (Fig. 24C): L. baldus also formed 
maximum number of sites with the individuals of Rhabditis and Cephalobus 
as food animals (10-11 FS ± 1.87; CV = 17-19%; p < 0.05). It formed 
moderate sites when Chiloplacus, Mesorhabditis and Acrobeles individ-
uals were tested as prey (7-8 FS). A minimum of six sites were constructed 
by these predators when individuals of Tobrilus or Acrobeloides v^ere 
released in test arena as prey. 
d) Number of sites formed by D. major (Fig. 24D): Killing more 
individuals of Rhabditis by D. major lead to the formation of maximum 
number of feeding sites (17 FS i 1.58; CV = 9%; p < 0.05). Similar to 
others, these predators also constructed minimum number of sites with the 
individuals of Acrobeloides (9 FS ± 1.3; CV = 14%; p < 0.05). In presence 
of Chiloplacus. Mesorhabditis and Acrobeles, D. major succeeded in con-
structing moderate number of sites (11-15 FS) in the test arena during an 
observation period of 300m. 
(B) AVERAGE NUMBER OF FEEDING SITES FORMED BY PREDATORS 
IN PRESENCE OF THE PREY NEMATODES BELONGING 
TO EPIDERMAL FEEDERS 
(FIG. 25) 
The number of feeding sites formed in the test arena varied for each 
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species of predator when tested with different species of prey nematodes 
belonging to epidermal feeders. 
a) Number of sites formed by M. bastiani (Fig. 25A): Maximum number 
of sites (15 FS± 2.54; CV = 17%) were constructed by M. bastiani for 
their feeding when Tylenchorhynchus individuals were used as prey (p < 
0.05). In presence of Basiria it was minimum (II FS ± 3.13; CV = 28%) 
whereas the formation of sites was recorded moderate when Aphelenchoides 
individuals were tested as prey (13 FS ± 3.13; CV = 24%; (p < 0.05). 
b) Number of sites formed by A. thornei (Fig. 2SB): These predators 
constructed maximum number of sites (13FS ± 1.87; CV = 14%) with the 
individuals of Tylenchorhynchus and minimum with those of Basiria (9FS 
± 2.12; CV = 23%; (p < 0.05). A moderate number of sites were formed 
by these predators when released with Aphelenchoides (1IFS ± 1.22; CV 
= 11%). 
c) Number of sites formed by L. baldus (Fig. 25C): L. haldus formed 
maximum number of sites (13FS ± 2.54; CV = 19%) in presence of 
Tylenchorhynchus. They, however, formed least number of sites in pres-
ence of Basiria (lOFS ± 1.58; CV = 16%; (p < 0.05). 
d) Number of sites formed by D. major (Fig. 25D): A maximum of 
13 sites were constructed by D. major with the individuals of Tylenchorhynchus 
or Aphelenchoides as prey. The number of sites formed by D. major was 
minimum (11 FS ± 1.22; CV = 11%), when specimens of Basiria were 
used as prey (p < 0.05). 
(C) AVERAGE NUMBER OF FEEDING SITES FORMED BY PREDATORS 
IN PRESENCE OF THE PREY NEMATODES BELONGING 
TO MIGRATORY SEMI ENDODERMAL FEEDERS 
(FIG. 26) 
Different species of predators exhibited differential response in 
terms of number of feeding sites formed when released with different 
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species of migratory semi endodermal feeders. 
a) Number of sites formed by M. bastiani (Fig. 26A): In the presence 
of migratory semi-endodermal feeders the number of feeding sites con-
structed by M. bastiani varied with the type of nematodes used as prey. 
Maximum number of sites (15FS ± 1.87; CV = 12%) were formed when 
Hirschmanniella was tested as prey. Least number of sites were recorded 
when Hoplolaimus (2FS ± 2.24: CV - 112%) or Scutellonema (3FS ± 
1.87; CV = 62%) individuals were used as prey animals (p < 0.05). 
Individuals of this predator formed moderate number of feeding sites when 
Helicotylenchus specimens were tested as prey (12FS ± 3.50; CV = 29%). 
b) Number of sites formed by A. thornei (Fig. 26B): Maximum number 
of feeding sites were recorded when Hirschmanniella individuals were 
used as prey (15FS ± 1.58; CV = 10%) while fewer sites were constructed 
by A. thornei in presence oi Hoplolaimus individuals (2FS ± 1.48; CV = 
74%)(p < 0.05). This predator did not succeed either in wounding or killing 
any individual belonging to Scutellonema and therefore, no feeding site 
could be formed. A. thornei formed moderate number of feeding sites (9FS 
± 1.0; CV = 15%) with the individuals of Helicotylenchus. 
c) Number of sites formed by L. baldus ( Fig. 26C): L. baldus constructed 
maximum number of feeding sites when Hirschmanniella specimens (15FS 
± 2.16; CV = 14%; p < 0.05) were used as prey. Only one feeding site 
was constructed by this predator in presence oiScutellonema. and this was 
a minimum . Unlike A. thornei this predator failed to form any site for 
feeding with the individuals of Hoplolaimus. 
d) Number of sites formed by D. mayor (Fig. 26D): Unlike other species 
of predators. D. major failed to construct any feeding site when released 
with the individual of Helicotylenchus as prey. Maximum number of 
feeding sites were constructed by these predators in presence of Hirschmanniella 
(15FS ± 2.54; CV = 17%) during the observation period of 300 m (p < 
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0.05). Minimum number of sites were recorded in the presence of Hoplolaimus 
or Scutellonema individuals (3FS ± 0.70; CV = 23%) (p < 0.05). 
(D) AVERAGE NUMBER OF FEEDING SITES FORMED BY 
PREDATORS IN PRESENCE OF THE PREY 
NEMATODES BELONGING TO 
ENDODERMAL FEEDERS 
(FIG. 27) 
M. bastiani, A. thornei, L. baldus and D. major depended upon 
different species of endodermal feeders to construct feeding sites for 
themselves in presence of different species of endodermal feeders. 
a) Number of sites formed hy M. bastiani {^'x^. 27A): Maximum number 
of feeding sites was recorded when Meloidogyne (14FS ± 2 . 1 9 ; CV = 16%) 
and minimum when Heterodera (lOFS ± 2.73; CV = 27%) individuals 
were used as prey (p < 0.05). This predator formed moderate number of 
sites when y^ wgw/wfl juveniles were used as prey (1 IPS ± 1.92; CV = 17%). 
b) Number of sites formed by A. thornei (Fig. 27B): The number of 
sites which were constructed by A. thornei remained same (14-15FS; p 
> 0.05) when individuals of any of the three species of endodermal feeders 
viz., Meloidogyne, Anguina or Heterodera were released as prey with these 
predators in test arena. 
c) Number of sites formed by L. baldus (Fig. 27C): Similar to other 
species of predators L. baldus also constructed more sites for their feeding 
in presence of Meloidogyne (13FS ± 1.30; CV = 10%; p < 0.05). Being 
eleven sites with Heterodera and ten sites with Anguina as prey, the total 
number of sites formed by L. baldus were more or less same (10-1IFS; 
p > 0.05) with these two prey animals. The total number of sites obtained 
with Heterodera or Anguina was. however, less than that obtained with 
Meloidogyne as prey. 
d) Number of sites formed by D. major ( Fig. 27D): Among the three 
species of endodermal feeders D. major constructed maximum number of 
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feeding sites with Meloidof^ync (17FS ± 2.16; CV = 13%; p < 0.05). This 
predator formed least number of sites for their feeding when released with 
^wgM/wfl individuals (13FS± 1.30; CV = 10%; p< 0.05). Moderate number 
of sites was recorded in presence of Heterodera (15FS ± 1.64; CV = 11 %) . 
(E) AVERAGE NUMBER OF FEEDING SITES FORMED BY PREDATORS 
IN PRESENCE OF THE PREY NEMATODES BELONGING 
TO CORTICAL FEEDERS 
(FIG. 28) 
M hasliani, A. thornei, L. haldus and D. major did not form so many 
feeding sites with cortical feeders as prey as they did with nematodes 
belonging to other trophic groups studied here. A. thornei failed to con-
struct any feeding site either in presence of Hemicriconemoides or 
Hemicycliophora. L. baldus, however, succeded in forming a single site 
for its feeding when released with Hemicriconemoides (Fig. 28C) but 
failed when tested with Hemicycliophora. M. bastiani and D. major were 
at par in their abilities to construct number of sites for their feeding when 
released with Hemicriconemoides and Hemicycliophora in the test arena 
(Fig. 28A & D) except D. major which formed one site more in presence 
of Hemicycliophora individuals (Fig. 28D). 
(F) AVERAGE NUMBER OF FEEDING SITES FORMED BY 
PREDATORS IN PRESENCE OF THE PREY 
NEMATODES BELONGING TO 
VIRUS VECTORS 
(FIG. 29) 
With different species of virus vectors predators constructed dif-
ferent number of sites for their feeding. Their abilities of site construction 
depended upon the species of virus vectors which were used in test arena 
as prey. 
a) Number of sites formed by M. bastiani ( Fig. 29A): Xiphinema 
individuals were most favourable as these predators constructed maximum 
number of feeding sites in presence of them ( I IFS ± 2.44; CV = 22%; 
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p < 0.05). M. bastiani formed moderate number of sites (lOFS) in presence 
of Paralongidorus and minimum number of sites in presence of Longidorus 
and Paratrichodorus individuals (8 FS). 
b) Number of sites formed by A. thornei (Fig. 29B): A. thornei formed 
maximum number of sites (1OFS ± 2.12; CV = 21 %; (p < 0.05) in presence 
of Paralongidorus as prey. The number of sites constructed by A. thornei 
in presence ofXiphinema or Longidorus individuals was at par and moderate 
(8FS ±2.12; CV = 26%), whereas it was recorded least when Paratrichodorus 
individuals were used as prey (6FS ± 1.58; CV = 26%; (p < 0.05). 
c) Number of sites formed by L. baldus (Fig. 29C): L. baldus constructed 
maximum number of site (9FS ± 2.19; CV = 4%) when Xiphinema indi-
viduals were used as prey. With other virus vectors species it formed 
relatively fewer number of sites (p < 0.05). This predator constructed equal 
number of sites with the individuals of Paralongidorus or Paratrichodorus 
(8FS ± 1.58; CV = 20%; (p < 0.05). It constructed least number of feeding 
sites when released with individuals of Longidorus in the test arena (7FS 
± 1.58; CV = 22%). 
d) Number of sites formed by D. major (Fig. 29D): Similar to other 
species of predators. D. major also constructed maximum number of sites 
for their feeding with the individuals of Xiphinema (13FS ± 1.30; CV = 
10%; p < 0.05). Fewer feeding sites were formed when Paratrichodorus 
was subjected to predation by D. major (8FS ± 1.22; CV = 15%; p < 0.05). 
The sites constructed by these predators in presence of Paralongidorus 
and Longidorus individuals were same and moderate in number (9-10 FS). 
(G) AVERAGE NUMBER OF FEEDING SITES FORMED BY 
PREDATORS IN PRESENCE OF THE SPECIMENS 
OF PREDATORY NEMATODES 
(FIG. 30) 
All species of predators exhibited resistance to attack by other 
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species of predators. Fewer number of feeding sites were recorded when 
predatory nematodes were used as prey. 
a) Number of sites formed by M. bastiani (Fig. 30A): M. bastiani 
constructed two feeding sites in the presence of specimens of Aquatides 
(put as prey), and had only one feeding site formed when it was allowed 
to prey on specimens of Mesodorylaimus, Laimydorus or Discolaimus. 
b) Number of sites formed by A. thornei (Fig. 30B): This predator 
constructed feeding sites (4FS± 1.87 ; CV = 47%) when individuals of 
Mesodorylaimus were used as prey (p < 0.05). With the specimens of their 
own kind put as prey, A. thornei constructed an average of two feeding 
sites. With the individuals of Laimydorus or Discolaimus put as prey, A. 
thornei formed moderate number of sites (3FS). 
c) Number of sites formed by L. baldus (Fig. 30C): L. baldus failed 
to construct any feeding site when individuals Mesodorylaimus or Laimydorus 
were used as prey. With the specimen either of Aquatides or Discolaimus 
put as prey, L. baldus succeeded in forming one feeding site. 
d) Number of sites formed by D. major (Fig. SOD): D. major constructed 
three feeding sites in presence of prey specimen of their own kind as well 
as those belonging to Mesodorylaimus. Relatively fewer number of sites 
(2FS) were constructed when D. major was allowed to prey on specimen 
of either Aquatides or Laimydorus. 
(2) DURATION OF THE EXISTENCE OF FEEDING SITE 
OBTAINED WITH PREY NEMATODES BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 31-37) 
The duration of feeding site formed by the four species of predators 
studied here varied with change in species of predator for a given species 
of prey and with the species of prey for a given species of predator. 
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(A) DURATION OF EXISTENCE OF A FEEDING SITE OBTAINED BY 
USING SAPROPHAGOUS NEMATODES AS PREY 
(FIG. 31) 
The total duration of a feeding site on one hand varied with the 
species of predators and depended upon the feeding and aggregation abilities 
of the predator, on the other hand it also varied with the type of saproph-
agous nematodes used as prey. 
a) Duration of existence of a feeding site formed by M. bastiani (Fig. 
31 A): The sites constructed by this predator for its feeding and aggregation 
in presence of either Chiloplacus or Mesorhahditis individuals lasted for 
maximum duration (72-74 m)(p < 0.05). Compared to the duration of the 
feeding site obtained with other species of saprophagous nematodes tested 
here, the duration of site obtained with Chiloplacus or Mesorhahditis is 
the longest. The duration of feeding site formed by this predator in presence 
of Tobrilus was 48m±5.33 (CV = 11%). which is the least of all the seven 
species of saprophagous nematodes studied here as prey (p < 0.05). The 
duration of feeding site formed by M. bastiani with the individuals of 
Acrobeloides, Rhabditis. Cephalobus as well as Acrobeles was moderate 
(66-70m; p < 0.05). 
b) Duration of existence of a feeding site formed by A. thornei (Fig. 
31B): The duration of the site formed by A. thornei in presence of 
individuals of Cephalobus as well as Mesorhahditis was longest (84-85 
m; p < 0.05). When compared to the sites formed by this predators in the 
presence of saprophagous nematodes belonging to other genera studied in 
presence of Tobrilus as prey animal. A. thornei was found to complete 
the activities of feeding and aggregation in the shortest period of time (56m 
± 6.16; CV = 11%). Compared to the site formed in presence of Tobrilus. 
the site formed by this predator in presence of Chiloplacus, Acrobeles, 
Rhabditis and Acrobeloides was of relatively longer duration (72-80 m). 
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c) Duration of existence of a feeding site formed by L. baldus (Fig. 31C): 
The duration of a site formed by L. baldus in the presence of saprophagous 
nematodes belonging to various genera varied in such a way that the longest 
duration of a site was recorded in the presence of Cephalobus as well as 
Mesorhabditis (55-56m, p<0.05). The sites formed in presence of Chiloplacus, 
Acrobeles, Rhabditis and Acrobeloides were of relatively moderate dura-
tion (48-5Im; p < 0.05) and those which were formed with Tobrilus were 
of the shortest duration (42m±3.34; CV = 8%). 
d) Duration of existence of a feeding site formed by D. major (Fig. 
31D): The feeding site constructed by D. major was recorded for maximum 
duration when individuals of Mesorhabditis (98m ± 13.72; CV = 14%; p 
< 0.05) and minimum when those of Tobrilus were used as prey (66m ± 
4.74; CV = 7%). Feeding sites lasted for moderate duration (85-92 m) when 
constructed by this predator with the individuals of Chiloplacus, Acrobeles, 
Rhabditis, Cephalobus and Acrobeloides as prey. 
(B) DURATION OF EXISTENCE OF A FEEDING SITE OBTAINED 
BY USING EPIDERMAL FEEDERS AS PREY 
(FIG. 32) 
The total duration of feeding site on the one hand varied with the 
species of predator and depended upon the feeding and aggregation abil-
ities of the predator, on the other hand it also varied with the type of 
epidermal feeders used as prey. 
a) Duration of existence of a feeding site formed by M. bastiani (Fig. 
32A): The sites formed by M. bastiani lasted for maximum duration in 
presence of prey individuals belonging to Basiria (81m ± 5.14; CV = 6%; 
p < 0.05). M. bastiani terminated its feeding site within a minimum 
duration (62m ± 6.36; CV = 10%, p < 0.05) when released with the 
individuals of Aphelenchoides. Feeding site formed by this predators 
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taking individuals of Tylenchorhynchus as prey was of moderate duration 
(7±14.40; CV = 14%). 
b) Duration of existegce of a feeding site formed by A. thornei (Fig. 
32B): Feeding site constructed by A. thornei taken specimen of 
Tylenchorhynchus as prey remained active for maximum duration (84m ± 
10.12; CV = 12%; p < 0.05). The feeding and aggregation activities of 
this species of predator lasted for minimum duration at the site which was 
formed in presence of Aphelenchoides (74m ± 7.96; CV = 11%). These 
activities of ^. thornei extended for a moderate duration (78m ± 11.4; 
CV = 15%) when Basiria individuals were used as prey (p < 0.05). 
c) Duration of existence of a feeding site formed by L. haldus (Fig. 32C): 
The site constructed by L. baldus taking specimen of Basiria as prey 
lasted for maximum duration (66m ± 10.46; CV = 16%; p < 0.05), whereas 
the site constructed by it in presence of Aphelenchoides as prey was of 
shortest duration (54m ± 7.64; CV = 14%; p < 0.05). Feeding site formed 
by L. baldus with Tylenchorhynchus individuals remained active for a 
moderate period of time (58m ± 8.45; CV = 14%). 
d) Duration of existence of a feeding site formed by D. major (Fig. 32D): 
When individuals of Tylenchorhynchus were used as prey the feeding site 
constructed by D. major lasted for a maximum duration (98m ± 13.78; 
CV = 14%; p < 0.05). The feeding site formed by D. major taking indi-
viduals of Aphelenchoides as prey existed for shortest duration (86m ± 
6.59; CV = 8%, p < 0.05). Feeding site constructed by this predator taking 
specimen of Basiria as prey lasted for a moderate duration (90m ± 12.98; 
CV = 14%). 
(C) DURATION OF EXISTENCE OF A FEEDING SITE OBTAINED 
BY USING MIGRATORY SEMI ENDODERMAL 
FEEDERS AS PREY 
(FIG. 33) 
The total duration of feeding site on the one hand varied with the 
155 
species of predator and depended upon the feeding and aggregation abil-
ities of the predator, on the other hand it also varied with the type of 
migratory semi endodermal feeders used as prey. 
a) Duration of existence of a feeding site formed by M. bastiani (Fig. 
33A): The site formed by M. bastiani in the presence of Hirschmanniella 
lasted for a maximum duration (88m ± 13.91; CV = 16%; p < 0.05). 
However, the feeding site was of shortest duration when individuals of 
Helicotylencus were used as prey (14m ±3.23; CV = 23%; p < 0.05). This 
predator did not continue feeding after wounding a prey and retreated from 
the site of feeding. The feeding site which was constructed by M. bastiani 
either in presence of the individuals of Hoplolaimus or Scutellonema was 
of moderate duration (69-71 m). 
b) Duration of existence of a feeding site formed by A. thornei (Fig. 
33B): A. thornei did not injure or kill any individual oi Scutellonema and 
therefore no feeding site was formed. However, site constructed by A. 
thornei in the presence of individuals of Hirschmanniella as prey lasted 
for maximum duration (93m ± 10.72; CV = 11%; p < 0.05). The feeding 
site constructed by A. thornei in the presence of Helicotylenchus as prey 
was of shortest duration of (20m±3.93; CV = 20%) with any evidence of 
actual consumption of prey individual being absent. This predator also left 
individuals of Helicotylenchus unconsumed. Feeding site constructed by 
A. thornei in presence of Hoplolaimus as prey was of moderate duration 
(73m ± 5.78; CV = 8%). 
c) Duration of existence of a feeding site formed by L. baldus (Fig. 33C): 
The feeding site constructed by L. baldus in presence of Hirschmanniella 
lasted for maximum duration (63m ± 14.54; CV = 23%; p < 0.05). L. baldus 
did not injure or kill any individual of Hoplolaimus and therefore no 
feeding site was formed. Feeding and aggregation activities of this pred-
156 
I I 
<c 
O 
120' 
80] 
4m 
1 
120' 
80 
AQ 
T 
_2r _ 
1 1 . 
B 
HZ SC HI HO HZ SC HI HO 
I 
120" 
801 I 
40 
1 
C 12(5 
80J 
40 
i±U. 
HZ SC HI HO 
1 
HZ SC 
D 
J L 
1 
HI HO 
MIGRATORY SEMI ENDODERMAL FEEDERS 
Fig. 33 : Aggregation beha\ iour of predatory nematodes with migratory 
semi endodermal feeders- Duration (m) of existence of a feeding 
site formed b) A = U bastianr. B = A ihorncr. C = L haldus: 
D-D major. HZ = Htrschmanniclii.): SC = Scutellonema: HI 
= Hclicofylenchus. HO = Hoplolaimus. 
157 
ator continued for a minimum period in the presence of Helicolylencus 
(8m ± 2.50; CV = 31%; p < 0.05). Similar to M. bastiani and A. thornei, 
L. baldus also retreated from the feeding sites after wounding individuals 
of Helicotylenchus. The feeding site formed by this predator in presence 
of Scutellonema as prey was of moderate duration (50m ± 4.66: CV = 9%; 
p < 0.05). 
d) Duration of existence of a feeding site formed by D. mayor (Fig. 33D): 
There was no feeding activity of any kind by D. major when Helicolylencus 
individuals were used as prey and no feeding site could be recorded from 
any part of the test area. The feeding site constructed by this predator in 
presence of Scutellonema as prey was of shortest duration (81m ± 15.7; 
CV = 19%; p < 0.05). The site constructed by D. major taking specimen 
of Hirschamnniella as prey was of maximum duration (103m ± 8.21; CV 
= 8%; p < 0.05). The site which was constructed by D. major in presence 
of Hoplolaimus lasted for moderate duration (88m ± 15.7; CV = 18%; 
p < 0.05). 
(D) DURATION OF EXISTENCE OF A FEEDING SITE OBTAINED 
BY USING ENDODERMAL FEEDERS AS PREY 
(FIG. 34) 
The total duration of feeding site on the one hand varied with the 
species of predators and dependend upon the feeding and aggregation 
abilities of the predator, on the other hand it also varied with the type 
of endodermal feeders used as prey. 
a) Duration of existence of a feeding site formed by M. bastiani (Fig. 
34A): When individuals of Anguina were used as prey the feeding site 
formed by this predator existed for longest duration (75m ± 12.26; CV 
= 16%: < 0.05). It was recorded to be of shortest duration in presence 
of individuals of Heterodera (67m ± 8.91; CV = 13%; p < 0.05). The 
feeding site was of moderate duration when Meloidogyne individuals were 
used as prey (71m ± 14.40; CV = 20%: p < 0.5). 
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b) Duration of existence of a feeding site formed by A. thornei (Fig. 
34B): The feeding site constructed by A. thornei remained active for 
maximum duration (79m ± 11.40; CV = 14%) when individuals oi Anguina 
were used as prey (p < 0.05). The feeding and aggregation activities of 
this species of predator lasted for equal durations for specimens of both 
Meloidogyne as well as Heterodera (76m). 
c) Duration of existence of a feeding site formed by L. baldus (Fig. 34C): 
The feeding site formed by L. baldus in presence of juveniles of Anguina 
lasted for maximum duration (61m ± 15.79; CV = 26%; p < 0.05) where 
as its duration was recorded to be the shortest in presence of juveniles 
of Heterodera (50m ± 11.57; CV = 23%; p < 0.05). Feeding site con-
structed by L. baldus with Meloidogyne individuals remained active for 
a moderate period of time (53m ± 11.02; CV = 21%). 
d) Duration of existence of a feeding site formed by D. major (Fig. 34D): 
The second stage juveniles of Heterodera were consumed quickly by the 
members of this species of predator. Hence, the site constructed by them 
lasted for shortest duration (80m ± 12.98; CV = 16%) in comparison to 
those formed in presence of specimens of either Meloidogyne ox Anguina. 
The feeding sites was of moderate duration (89m ± 6.59; CV = 7%) in 
case of Meloidogyne and maximum in case of Anguina (93 ± 12.88m; CV 
= 13%) (p < 0.05). 
(E) DURATION OF EXISTENCE OF A FEEDING SITE OBTAINED 
BY USING CORTICAL FEEDERS AS PREY 
(FIG. 35) 
The average duration of the sites constructed by the four species 
of predators viz., M. bastiani, A. thornei, L. baldus and D. major varied 
with the type of predators. It also depended upon the type of cortical 
feeders which were used as prey. 
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a) Duration of existence of a feeding site formed by M. bastiani (Fig. 
35A): Feeding site remained most active in presence of Hemicriconemoides 
(66m ±11.0; CV = 17%) than HemicycUophora (63m ± 8.31; CV = 13%) 
(p < 0.05). 
b) Duration of existence of a feeding site formed by A. thornei (Fig. 
35B): A. thornei did not succeed in wounding or killing any individual 
of HemicycUophora or Hemicriconemoides used as prey and therefore, no 
feeding site was constructed by them in the test area. 
c) Duration of existence of a feeding site formed by L. baldus (Fig. 
35C): The feeding site formed by L. baldus taking Hemicriconemoides 
individuals as prey lasted for maximum duration (65m ± 9.69; CV = 16%). 
Hence, the site constructed by them lasted for shortest duration (62m ± 
10.46; CV = 16%m) in presence of HemicycUophora individuals when used 
as prey (p < 0.05). 
d) Duration of existence of a feeding site formed by D. major (Fig. 
35D): The site formed by this predator in presence of HemicycUophora 
as prey remained alive for a maximum duration (87m ± 11.03; CV = 13%). 
Where as. the site constructed by it in presence of Hemicriconemoides 
individuals as prey was of shortest duration (82m ± 6.59; CV = 8%). 
(F) DURATION OF EXISTENCE OF A FEEDING SITE OBTAINED 
BY USING VIRUS VECTORS AS PREY 
(FIG. 36) 
The total duration of feeding site on the one hand varied with the 
species of predators and depended upon the feeding and aggregation abilities 
of the predators, on the other hand it also varied with the type of epidermal 
feeders used as prey. 
a) Duration of existence of a feeding site formed by M. bastiani (Fig. 
36A): Feeding site formed by M. bastiani in presence of Paralongidorus 
as prey was of maximum duration (76m± 12.26; CV = 16%). The site 
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constructed by M. bastiani taking indi\idual of Paratrichodorus as prey 
lasted for minimum duration (60m±20.5; CV = 34%, p < 0.05). The 
longevity of the sites constructed by this predator in presence of Xiphinema 
or Longidorus as prey was of moderate duration (63-65). 
b) Duration of existence of a feeding site formed by A. thornei (Fig. 
36B): The feeding site constructed by A. thornei in the presence of 
Paralongidorus as prey lasted for maximum duration (92m± 10.70; CV 
= 12%; p < 0.05). In presence of other species of virus vectors viz., 
Xiphinema, Longidorus and Paratrichodorus the total time of a site to 
remain active and alive was more or less same (80-83 m)(p > 0.05). 
c) Duration of existence of a feeding site formed by L. baldus (Fig. 36C): 
The feeding site formed by L. baldus existed for longest period of time 
when Paralongidorus individuals (61m±14.54; CV = 24%) were used 
as prey (p < 0.05)> The site constructed by this predator in presence of 
Xiphinema or Longidorus individuals as prey was of moderate duration 
(51-56m). 
d) Duration of existence of a feeding site formed by D. major (Fig. 36D): 
The feeding site formed by D. major in presence of Paralongidorus taking 
as prey exsited for longest period of time (99m± 12.98; CV = 13%; p < 
0.05). All feeding and aggregation activities ceased at those sites which 
were '2Xformed by this predator with the individuals oParatrichodorus 
within a period of 82m. The site formed by D. major lasted for moderate 
duration (90-9Im) in the presence of individuals either of Xiphinema 
or Longidorus. 
(G) DURATION OF EXSITENCE OF A FEEDING SITE OBTAINED BY 
USING SPECIMENS OF PREDATORS AS PREY ANIMALS 
(FIG. 37) 
Similar to the prey animals of nematode belonging to other trophic 
groups, members of the four predatory species being studied here when 
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put as prey also yielded feeding site and influenced the duration for whicli 
the feeding site remained active and alive and exhibited feeding and 
aggregation activities. 
a) Duration of existence of a feeding site formed by M. bastiani (Fig. 
37A): The feeding site constructed by M. hasiiani remained active and 
alive for longest duration (81m± 5.14; CV = 6%; p < 0.05) when members 
of Discolaimus were used as prey. The sites formed by M. bastiani in 
presence of Mesodorylaimus as prey was of shortest duration (62m ± ] 0.46; 
CV = 17%). In the presence of Aquatides or Laimydorus individuals as 
prey feeding sites constructed by this predator existed for a moderate 
duration (70-76m). 
b) Duration of existence of a feeding site formed by A. thornei (Fig. 
37B): The sites formed by A. thornei for their feeding and aggregation 
lasted for longest duration (91m± 10.12; CV = 11%) in presence of prey 
individuals belonging to Laimydorus (p < 0.05). Similar to M. bastiani. 
A. thornei also terminated its feeding site in a shortest duration (64m± 
16.46; CV = 26%) when released with there own individuals (p < 0.05). 
When a feeding site was formed by A. thornei with the individual of 
Mesodorylaimus or Discolaimus it remained active and alive for a moderate 
period ranging between 80-84m. 
c) Duration of existence of a feeding site formed by L. baldus (Fig. 37C): 
L. baldus did not succeed in constructing any site for its feeding in presence 
of prey individuals belonging to Mesodorylaimus or Laimydorus. The 
duration of feeding site was found to be longest (72m ± 21.05; CV = 29%) 
when individuals of Discolaimus were used as prey and duration was 
shortest (56m± 5.22; CV = 9%) when members of Aquatides were used 
as prey (p < 0.05). 
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d) Duration of existence of a feeding site formed by D. major (Fig. 
37D): Similar to other species of predators, D. major also icilled members 
of its own kind to form a site for its feeding but the duration of site exsited 
for a short period (61m ± 10.88; CV = 18%; p < 0.05). Mesodorylaimus 
individuals when used as pre> yielded a site which remained active and 
alive for long duration (99m± 10.11; CV = 10%; p < 0.05). In the presence 
of other two species of prey v/z , Aquatides or Laimydorus the total 
duration of each feeding site was moderate and ranged between (85-92m). 
(3) AVERAGE TIME TAKEN BY PREDATORS TO FORM A FEEDING 
SITE IN PRESENCE OF PREY NEMATODES BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 38-44) 
The average time taken by the four species of predators viz., M. 
bastiani, A. thornei, L. haldiis and D. major in constructing a feeding 
site was different for all the four of them. It also varied with the species 
of the prey animals. 
(A) TIME TAKEN BY PREDATORS TO FORM A FEEDING 
SITE IN PRESENCE OF SAPROPHAGOUS 
NEMATODES AS PREY ANIMALS 
(FIG. 38) 
The average time of site formation v^as on the one hand varied with 
the species of predator and depended upon the feeding and aggregation 
abilities of the predator, on the other hand it also varied with the type 
of saprophagous nematodes used as prey. 
a) Time taken by M. bastiani to form a site (Fig. 38A): M. bastiani 
required a minimum of 23 m to construct a feeding site when released with 
Cephalobus in the test area (p < 0.05). It however, took a relatively longer 
period for M. bastiani to form a feeding site in presence of either Tobrilus 
and Acrobeloides (38m/FS)(p < 0.05). In presence of other species of 
saprophagous nematodes \'iz.,Rhabditis. Acrobeles. Mesorhahditis or 
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Chiloplacus the average time taken by this predator ranged between 25-
33 m/site. 
b) Time taken by A. thornei to form a site (Fig. 38B): A. ///orwe/ required 
a minimum 21m to construct a feeding site when released with Rhabditis 
or Cephalohus (p < 0.05). whereas it was maximum (38m/FS; p < 0.05) 
for A. thornei when individuals of Acrobeloides were tested as prey in 
the Petri-dishes. This species of predator required a moderate time of 23-
30m to form a site with the prey individuals belonging to Mesorhabditis, 
Acroheles. Tobrilus and Chiloplacus. 
c) Time taken by L. baldus to form a site (Fig. 38C): This predator 
required a maximum of 50m to construct a feeding site when Tobrilus or 
Acrobeloides individuals were used as prey. The average time for site 
construction by L. baldus was minimum (27m/site) when Cephalobus 
individuals were used as prey (p < 0.05). L. baldus required a moderate 
time ranging between 30-43m to construct a site for its feeding with the 
individuals of Rhabditis. Acrobeles, Mesorhabditis and Chiloplacus. 
d) Time taken by D. major to form a site (Fig. 38D): In comparison 
to M. bastiani, A. thornei and L. baldus, the average time taken by D. major 
to form a feeding site was least in presence of the individuals belonging 
to different saprophagous nematodes. Among different species of saproph-
agous nematodes D. major constructed sites for its feeding most quickly 
and frequently with the individuals of Rhabditis. With them this predator 
took 18m to form a feeding site in Petri-dishes. The average time of site 
formation for D. major was 33m/FS with Acrobeloides whereas it varied 
between 20-27 m/FS when individuals belonging to Chiloplacus, Mesorhabditis, 
Acroheles. Tobrilus and Cephalobus were used as prey (p < 0.05). 
168 
50" 
1 40. 
HI 
I 30. 
1 
O 
1 ^ °-
scr 
1 40. 
1 
s 
Ik HI 
S 30 
1 
HI 
S 20. 
5 
A 
n 
CS ME AC TO RH CE AB 
c 
50' 
40. 
30, 
20, 
50' 
40, 
30, 
2a 
B 
n 
CS ME AC TO RH CE AB 
D 
' 
OS ME AC TO RH CE AB 
SAPROPHAGOUS NEMATODES 
CS ME AC TO RH CE 
SAPROPHAGOUS NEMATODES 
Fig. 3 8 : Aggregation beha\ioiir of predaiorN nematodes with saproph-
agous nematodes: Time (m) of site formation taken b> A = 
.\/ basiiani: B = .4 ihornci: C = L hahius: D = D major. 
CS = Chiloplacus: ME = MesorhahdHis: AC = Acrohck's: TO 
= Tobrilus: RH = Rhabditis: CE = Cephalobus: AB = Acrobeloides. 
169 
(B) TIME TAKEN BY PREDATORS TO FORM A FEEDING 
SITE IN PRESENCE OF EPIDERMAL FEEDERS 
AS PREY ANIMALS 
(FIG. 39) 
The time required by predators to construct one site for their feeding 
varied between different species of predators as well as those of epidermal 
feeders. 
a) Time taken by M. bastiani to form a site (Fig. 39A): This predator 
required a maximum of 27m to form a feeding site when inoculated with 
prey individuals belonging to Basiria (p < 0.05). M. bastiani was quick 
in forming feeding site for its feeding in presence of Tylenchorhynchus 
as they required only 20m to construct a site. The average time of site 
construction was moderate (23m/FS) when members of Aphelenchoides 
were tested as prey. 
b) Time taken by A. thornei to form a site (Fig. 39B): This predator 
took a minimum of 23m to construct a feeding site with Tylenchorhynchus 
individuals and maximum of 33m when released with the individuals of 
Basiria (p < 0.05)., The average time of site formation by A. thornei was 
recorded moderate (27m/FS) in presence of prey individuals belonging to 
Aphelenchoides. 
c) Time taken by L. baldus to form a site (Fig. 39C): Among different 
species of epidermal feeders, predators preferred Tylenchorhynchus indi-
viduals most as they constructed sites more frequently and quickly re-
quiring 23m/FS. With the individuals of Basiria the time was maximum 
(30m/FS) where as it was recorded moderate (27m/FS) v/htn Aphelenchoides 
individuals were tested as prey. 
d) Time taken by D. major to form a site (Fig. 39D): The average time 
of site formation by D. major was maximum (27m/FS) when Basiria and 
minimum (23m/FS) when Tylenchorhynchus or Aphelenchoides individ-
uals were used as prey (p < 0.05). 
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(C) TIME TAKEN BY PREDATORS TO FORM A FEEDING SITE IN 
PRESENCE OF MIGRATORY SEMI ENDODERMAL 
FEEDERS AS PREY ANIMALS 
(FIG. 40) 
The average time of site formation varied with different species of 
predators. The time taken by each species of predator depended upon 
different types of semi-endodermal feeders which were used as prey. 
a) Time taken by M. bastiani to form a site (Fig. 40A): This predator 
constructed fewer sites with Hoplolaimus and Scutellonema but required 
maximum time to do so (100-150m). Their time of a site formation was 
minimum (20m/FS) when individuals of Hirschmanniella were used as prey 
(p < 0.05). M. bastiani required a moderate time (25m) to construct a 
feeding site with the individuals of Helicotylencus. 
b) Time taken by A. thornei to form a site (Fig. 40B): A. thornei could 
not kill any individual oiScutellonema and thus did not construct any site 
for its feeding in Petri-dishes. They, however, required a maximum of 
150m to construct a feeding site when released with Hoplolaimus indi-
viduals in the test arena. In presence of Hirschmanniella, the time required 
by predators to construct a site was recorded minimum (20m/FS). A. 
thornei required a moderate time of 33m/FS to construct a site with 
Hclicolylenchus individuals when compared to other species of this trophic 
group (p < 0.05). 
c) Time taken by L. baldus to form a site (Fig. 40C): Unlike M. bastiani 
and A. thornei this predator failed to form any feeding site with individuals 
of Hoplolaimus but required maximum time (300m) to construct the only 
site with Scutellonema. L. baldus constructed sites most quickly with 
Hirschmanniella and required only 20m/FS. The average time of site 
formation was recorded moderate (30m) with the individuals ofHelicotylenchus. 
d) Average time taken by D. major to form a site (Fig. 40D): D. major 
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required a maximum of 100m to construct a feeding site in presence of 
Sculellonema or Hoplolaimus. D. major did not construct any feeding site 
when released with Helicoiylenchus. Similar to other species of predators 
D. major also constructed sites most quickly with Hirschmanniella requir-
ing only 20m/FS. 
(D) TIME TAKEN BY PREDATORS TO FORM A FEEDING SITE 
IN PRESENCE OF ENDODERMAL FEEDERS 
AS PREY ANIMALS 
(FIG. 41) 
Different species of endodermal feeders influenced the time required 
by the four species of predators to construct a site for their feeding. 
a) Time taken by M. bastiani to form a site (Fig. 41A): Members of 
this species of predator took a minimum of 21m to form a feeding site 
with Meloidogyne juveniles and maximum of 30m when Heterodera ju-
veniles were used as prey (p < 0.05). The average time required by M. 
bastiani to construct a site was moderate (27m/FS) with y4wgM//ja juveniles. 
b) Time taken by A. thornei to form a site (Fig. 41B): The time required 
by A. thornei to construct a feeding site remained identical (20-21m/FS; 
p > 0.05) when members belonging to Meloidogyne, Heterodera ox Anguina 
juveniles were used as prey. 
c) Time taken by L. baldus to form a site (Fig. 41C): L. baldus formed 
feeding sites most frequently with second stage juveniles oi Meloidogyne 
as predator required only 23m to form a feeding site (p < 0.05). With 
Anguina juveniles, L. baldus required a maximum of 30m to construct 
a site. A moderate time of 27m/FS was recorded when L. baldus was left 
with the second stage juveniles of Heterodera. 
d) Time taken by D. major to form a site (Fig. 41D): Similar to L. baldus 
this predator also constructed feeding sites frequently and quickly with 
the juveniles of Meloidogyne and required a minimum of 18m to do so 
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(p < 0.05). The time taken by D. major was maximum when they were 
inoculated with Anguina juveniles (23m) and moderate (20m) with those 
of Helerodera (p < 0.05). 
(E) TIME TAKEN BY PREDATORS TO FORM A FEEDING SITE 
IN PRESENCE OF CORTICAL FEEDERS 
AS PREY ANIMALS 
(FIG. 42) 
The time taken by different predators to form a site for their feeding 
varied with the type of cortical feeders. It also depended upon the abilities 
of predators to wound and kill prey individuals. 
a) Time taken by M. bastiani to form a site (Fig. 42A): This predator 
took 300m to construct the only feeding site with the individuals of 
Hemicriconemoides and Hemicycliophora which belonged to cortical feeders. 
b) Time taken by A. thornei to form a site (Fig. 42B): Members of this 
predator failed to construct any site for their feeding with prey individuals 
belonging to cortical feeders. 
c) Time taken by L. haldus to form a site (Fig. 42C): L. baldus also 
failed to construct any site when tested with prey individuals belonging 
to Hemicriconemoides but required 300m to form the only site with 
Hemicycliophora individuals. 
d) Time taken by D. major to form a site (Fig. 42D): D. major was 
most successful on cortical feeders as it took a minimum of 150m and 
a maximum of 300m to construct a site in the test arena for its feeding 
upon prey individuals belonging to Hemicycliophora and Hemicriconemoides. 
(F) TIME TAKEN BY PREDATORS TO FORM A FEEDING SITE 
IN PRESENCE OF VIRUS VECTORS 
AS PREY ANIMALS 
(FIG. 43) 
Similar to other trophic groups, prey individuals belonging to virus 
vectors also influenced the time required by the four species of predators 
to construct a feeding site. 
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a) Time taken by M. bastiani to form a site (Fig. 43A): A maximum 
of 38 m was required by this predator to form a feeding site when inoculated 
with prey individuals belonging to Longidorus or Paratrichodorus (p < 
0.05). M. bastiani was quick in forming sites with Xiphinema as it required 
only 27m to construct a site (p < 0.05). The average time of site formation 
was recorded moderate with the individuals of Paralongidorus (30m/FS). 
b) Time taken by A. thornei to form a site (Fig. 43B): This predator 
took a minimum of 30m to form a feeding site in presence of Paralongidorus 
and a maximum 50m when released with individuals of Paratrichodorus 
(p < 0.05). The average time of site formation by A. thornei was recorded 
moderate (38m/FS) in presence of prey individuals belonging Xo Xiphinema 
or Longidorus. 
c) Time taken by L. baldus to form a site (Fig. 43C): Among different 
species of virus vectors, L. baldus preferred Xiphinema individuals most 
and constructed sites more frequently and quickly requiring a minimum 
time of 33 m/FS. With Longidorus the time was maximum (43m/FS) where 
as it was recorded moderate (38m/FS) when L. baldus was tested with 
Paralongidorus and Paratrichodorus. 
d) Time taken by D. major to form a site (Fig. 43D): The average time 
of site formation by D. major was maximum when Paratrichodorus (38 
m/FS) and minimum when Xiphinema individuals were used as prey (23 
m/FS; p < 0.05). This predator took moderate time to form a feeding site 
with the individuals of Longidorus or Paralongidorus (30-33 m). 
(G) TIME TAKEN BY PREDATORS TO FORM A FEEDING SITE 
IN PRESENCE OF PREDATORY NEMATODES 
AS PREY ANIMALS 
(FIG. 44) 
Different species of predators when used as prey governed the time 
required by the four species of predators viz.. M. bastiani, A. thornei, L. 
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baldus and D. major to construct a site for their feeding in a Petri-dish. 
a) Time taken by M. basiiani to form a site (Fig. 44A): M. bastiani 
took 300m to construct the only feeding site when tested with prey in-
dividuals belonging either to Mesodorylaimus, Laimydorus and Discolaimus 
except Aquatides where average time of site formation was 150m. 
b) Time taken by A. thornei to form a site (Fig. 44B): In comparision 
to other species of predators, prey individuals belonging to Mesodorylaimus 
were preferred most by A. thornei as it took a minimum of 75m to construct 
a site for its feeding (p < 0.05). The time of site construction by this 
predator was recorded maximum (150m/FS) when their own members were 
used as prey and moderate (lOOm/FS) when Laimydorus and Discolaimus 
individuals were subjected to predation by A. thornei (p < 0.05). 
c) Time taken by L. baldus to form a site (Fig. 44C): Members of this 
species of predator failed to wound or kill any prey individual belonging 
either to Mesodorylaimus or Laimydorus. L. baldus, however, succeeded 
in forming only one feeding site with the individuals of Aquatides and 
Discolaimus (300m). 
d) Time taken by D. major to form a site (Fig. 44D): D. major was 
also active against predatory nematodes which were used as prey. D. major 
constructed a site after every 100 m with the individuals of Mesodorylaimus 
and Discolaimus and after every 150m when released with those of Aquatides 
and Laimydorus. 
DISCUSSION 
Present observations with predatory nematode species, M. bastiani, 
A. thornei. L baldus and D major revealed that prey secretions play a 
significant role in bringing predator and prey individuals together for 
interaction. The responses of predators towards prey attractants, aggre-
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gation at feeding sites, average number of feeding sites formed, rate of 
site formation and longevity of a feeding site which varied with the species 
of predators as well as with the species of prey explain their differential 
chemosensory responses towards prey nematodes belonging to different 
trophic groups. The above mentioned parameters which were selected to 
study aggregation behaviour of predatory nematodes at feeding sites appear 
to depend upon minimum perceptible attraction gradient, composition, 
concentration, quaJJty and quantity of prey secretionsJattractants, mini-
mum response threshold level, physiological state and age of predators. 
Such characteristics are known to vary both inter and intra-specifically 
(Bilgrami & Jairajpuri, 1988). 
Theoretically, the most attractive species of prey should also yield 
maximum number of sites to a predator. In the present study, however, 
the prey nematodes which were otherwise found to be attractive to pred-
atory nematodes in some cases yielded minimum number of feeding site 
(such as Hoplolaiinus, Scutellonema, Hemicriconemoides, Hemicycliophora, 
Mesodorylaimus, Aquatides, Laimydorus and Discolaimus ). This should 
not be considered as disparity since it reflects predatory potential of a 
predator which i^ay be attributed to physical and chemical phenomenon. 
Physical in the sense that predator has to make a physical contact with 
prey to initial an attack to form a feeding site (Bilgrami et al., 1984) and 
chemical since physical contacts with prey may be established as a result 
of sensory output which predators show in response to prey attractants 
or repellents. Thus, various physical characteristics which provide resis-
tance to prey individuals against predation (Bilgrami et al., 1986a), the 
ability of predators to perceive prey attractants (Bilgrami & Jairajpuri, 
1988) and the attractant diffusion gradient of prey secretions (Heuttal, 1986) 
required to develop minimum perceptible attraction gradient could be the 
reason for the above differences. Various physical, chemical and behavioural 
18Z 
characteristics which are known to provide resistance to prey nematodes 
against predation by different species of predators (Small & Grootaert, 
1983; Bilgrami et al., 1986a; Bilgrami, 1995b) may therefore, explain the 
reason why different species of predators constructed lesser number of sites 
in presence of some prey nematodes which were otherwise attractive to 
them. The occurrence of such a phenomenon is supported by our results 
obtained with prey nematodes belonging to Hoplolaimus and Helicotylenchus. 
The former species of prey was favourably attractive but allowed all 
species of predators to construct fewer sites for their feeding or aggre-
gation activities. The low rate of site formation with Hoplolaimus indi-
viduals may be attributed to the thick body cuticle which might have 
resisted predation by different species of predators (Bilgrami, 1993). More 
individuals of predators however, fed together and showed pre and post-
feeding aggregation at a feeding site once an individual belonging to this 
prey was either injured or killed. When punctured the thick body cuticle 
of Hoplolaimus did not influence the dispersion of attractants and thus 
resulted in the attraction and aggregation of more individuals of predators. 
The lesser number of sites formed and the low rate of site formation by 
different species of predators with prey individuals belonging to the genera 
Hoplolaimus, Scutellonema. Hemicriconemoides, Hemicycliophora, 
Mesodorylaimus, Aquatides, Laimydorus and Discolaimus may therefore 
be attributed to their thick body cuticle, body annulations, thick cuticular 
ridges and other such physical characteristics which provide physical 
hindrance to prey nematodes against predation. 
On the other hand predators succeeded in constructing more sites 
for their feeding and aggregation activities with Helicotylenchus, whose 
individuals were otherwise found to be least attractive to them. Predators 
after wounding or killing an individual of Helicotylenchus retreated from 
feeding quickly and left the site after some time. More feeding sites might 
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have resulted due to comparatively soft body cuticle of Helicotylencus but 
the reason why various species of predators retreated quickly from feeding 
and did not show aggregation similar to other species of prey nematodes 
at feeding sites may be attributed to its body secretions which might have 
acted as repellent to predator (Esser, 1963: Bilgrami & Jairajpuri, 1989b). 
The duration of existence of the feeding sites with different species of 
prey might have resulted due to difference in their chemical composition 
and concentration of body secretions in their respective cases. The dif-
ferential values of longevity of a feeding site with different prey individ-
uals and the short duration for which the site existed with Helicotylenchus 
individuals may therefore be attributed to such chemicals which influenced 
predators either as repellents or unfavourable prey secretions. Such a 
phenomenon has being observed earlier by Esser (1963) and Bilgrami & 
Jairajpuri (1988; 1989c) when they studied attraction and feeding behaviour 
of predatory nematodes. Similarly, the differential values of each param-
eter for different species of prey nematodes may be explained in the light 
of the above comments. 
CHAPTER 2 
AGGREGATION BEIIAVIOl'R OF PREDATORS II: TIME OF 
ACTUAL FEEDING AND POST-FEEDING AGGREGATION 
OF PREDATORS AT A FEEDING SITE 
INTRODUCTION 
It is possible to correlate feeding, attraction and aggregation be-
haviour of predatory nematodes in the light of the chemical and sensory 
properties of prey attractants and physical characteristics of feeding by 
predators upon prey individuals. It seems likely that prey kairomones/ 
allomones pervade the body apertures or disperse through the hypodermis 
(Green, 1980) or are released due to the injury inflicted on the prey body 
at a feeding site (Bilgrami & Jairajpuri, 1989b). Besides, the oesophageal 
fluids released by predators into prey body for extra-corporeal digestion 
may also produce chemosensory or aggregation responses of predatory 
nematodes at a feeding site (Bilgrami & Jairajpuri, 1988). The time spent 
by predators on their feeding upon prey individuals and the time which 
they spent on their aggregation at a site are two attributes which may be 
important in determining predatory potentials of a species of predator. 
Studies on such parameters becomes more important since the two phe-
nomenon i.e., feeding and attraction/aggregation depend upon different 
principles and mechanisms and are governed by different characteristics. 
Feeding is more a physical phenomenon requiring it essentially for predator 
to make a physical contact with prey individual to initiate an attack i.e., 
to construct a feeding site (Bilgrami el al., 1984). Besides being due to 
chemical (prey secretions) the resistance in prey individual against pre-
dation may be due to thick body cuticle, cuticular annulations, thick 
cuticular ridges, gelatinous matrix and behavioural such as active body 
undulations, activity of prey etc., (Bilgrami el al., 1986a). The attraction/ 
aggregation of predators is a chemical phenomenon which mostly depends 
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on the rate of emission and diffusion and loss of active components of 
prey attractants or repellents in addition to its being governed by the 
perception threshold level of predators as discussed earlier in this thesis. 
It is therefore, for the reason that the following experiments were 
made to study attraction/aggregation behaviour of predatory nematodes in 
relation to their feeding activities. Two parameters. 1) average time spent 
by predators on their actual feeding upon prey nematodes and 2) average 
duration of post-feeding aggregation shown by predators at a feeding site 
in response to attractants/repellents left by prey nematodes were selected 
for the present observations which were made on M. bastiani, A thornei, 
L. baldus and D. major nematodes taking prey nematodes from various 
trophic groups (Table III). The above mentioned two parameters are logical 
steps occurring subsequent to the acts of attraction and the formation of 
feeding site. 
MATERIALS AND METHODS 
Studies on the aggregation behaviour of four species of predatory 
nematodes were made using prey nematodes belonging to different trophic 
groups in 5.5 cm diameter Petri-dishes as described in Materials and 
Methods (General II). 
1) Time spent by predators on actual feeding at a feeding site: The 
time of actual feeding by predators may be defined as the time which 
predators required to complete their feeding upon a prey nematode. The 
time of actual feeding was calculated by taking the difference between the 
time when feeding started and the time when it was completed. The feeding 
was considered as complete when predators sucked up the contents in the 
body of the prey leaving its cuticle at the feeding site. During these 
experiments the cuticular remain of the prey, thus left behind by predator 
were gently removed with the help of needle without disturbing the pred-
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ators. If the feeding was interrupted the unconsumed prey individual was 
removed from the site in order to rule out its effect on post-feeding 
activities of predators. The average time spent by predators was calculated 
by dividing the sum of the total time which predators spent at all the sites 
with total number of sites constructed in a Petri-dish. The average time 
of feeding calculated for each Petri-dish was then summed up and divided 
by the number of Petri-dishes studied (N = 5). The actual time of feeding 
as mentioned in text is giving in minutes. The percentage time of feeding 
as shown in the graphs relates to the time which a predator spent in actual 
feeding expressed as percentage of total duration of existence of feeding 
site. 
2) Time of post-feeding aggregation shown by predators at a feeding 
site: Post-feeding aggregation relates to the act of the predatory nematodes 
remaining aggregated at a feeding site after the feeding had been com-
pleted. The time of post-feeding aggregation of predatory nematodes was 
calculated by taking the difference between the time when actual feeding 
upon prey individual was completed by them at a feeding site and the time 
when all these predators left that site. The average time of post-feeding 
aggregation was calculated by summing up the mean duration of post-
feeding aggregation shown by predators in each Petri-dish and dividing 
it by the total number of Petri-dishes studied (N = 5). Mean duration for 
each Petri-dish was calculated by summing up the duration of post feeding 
aggregation for all the sites constructed in a Petri-dish and dividing by 
the number of sites formed in it. 
RESULTS 
The actual time of feeding by different species of predators and post-
feeding aggregation shown by them at a feeding site varied with the type 
of nematode used as prey. 
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(1) DURATION OF ACTUAL FEEDING DONE BY PREDATORY NEMATODES 
ON VARIOUS PREY NEMATODES BELONGING TO 
DIFFERENT TROPHIC GROUPS 
(FIG. 45-51) 
The time of actual feeding by predators at a feeding site was found 
to be different for different species of predators. It also varied between 
different species of prey nematodes belonging to various trophic groups. 
(A) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON SAPROPHAGOUS NEMATODES 
USED AS PREY 
(FIG. 45) 
The time taken by individuals of the four different species of predators 
viz., M bastiani, A. thornei, L. baldus and D. major in the actual feeding 
done by them on specimen of various species of saprophagous nematodes 
varied with the species of predators as well as with the species of prey. 
a) Time spent by M. bastiani on its actual feeding (Fig. 45A): The 
average time spent by M. bastiani on its actual feeding at a site varied 
with different species of saprophagous nematodes when used as prey. The 
time spent by M. bastiani in its actual feeding on Acrobeles (51m = 76% 
of the total time during which the site existed) which was longest of any 
seven species of the saprophagous nematode tested here as prey. The time 
spent by this predator in feeding on the specimen of Tobrilus was of 
shortest duration (26m = 54% of the total time during which the feeding 
site existed) (p <0.05). The average time which M. bastiani spent on their 
actual feeding upon the individuals of Mesorhabditis, Rhabditis, Cephalobus 
and Acrobeloides was of moderate duration (42-47m) which corresponded 
to 56-69% of the total duration for which the feeding site existed. 
b) Time spent by A. thornei on its actual feeding (Fig. 45B): The average 
time spent by A. thornei on its actual feeding at a site upon an individual 
of Cephalobus was recorded longest (56m) and constituted 66% of the total 
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duration of the feeding site existed (P < 0.05). Though, the time of feeding 
in relation to the total duration of a feeding site was identical in case of 
Acrohcloides (P > 0.05) but the actual time required by this predator to 
complete feeding was only 48m. Similarly, predators spent a minimum 
of 31m to consume an individual of Tohrilus but spared only 55% of the 
total duration of a site for its feeding (P < 0.05). The actual time of feeding 
by A thornei in presence of Chiloplacus, Mesorhabditis, Acrobeles and 
Rhahdhis individuals was of moderate duration between 41-45 m which 
corresponded to 52-58% of the total duration of a feeding site. 
c) Time spent by L. baldus on its actual feeding (Fig. 45C): The time 
spent by L. baldus in its actual feeding on Acrobeloides or Acrobeles was 
36m (72-77% of the total duration of the feeding site existed) which was 
longest of seven species of saprophagous nematode tested here as its prey. 
The actual time of feeding, however, remained the same (36-37m; p > 
0.05). The time spent by this predator in feeding on the specimen of 
Tobrilus was of the shortest duration (24m = 57% of the time during which 
the feeding site existed) (p < 0.05). Predators spared 60% of the total 
duration of a feeding site for its feeding upon prey individuals belonging 
to Mesorhabditis, Chiloplacus and Rhabditis. 
d) Time spent by D. major on its actual feeding (Fig. 45D): This predator 
spent a longest duration of 63m (77% of the total duration of a site) to 
complete its feeding upon Acrobeloides individuals (p < 0.05). D. major 
quickly finished its feeding upon Tobrilus within a period of 31m, which 
constituted 46% of the total time for which a site existed. This period 
was the shortest in which feeding was completed by this predator on any 
of the saprophagous nematodes tested here as its prey. There was no 
significant difference in the time spent by predators on their feeding upon 
individuals belonging to Chiloplacus, Mesorhabditis and Rhabditis (57-
58 m) as it also remained same in relation to the total duration of feeding 
189 
100] 
80! 
100" 
80. 
1 
ui 
i 60 
lU 
UI 
i.0 
20 iiii 
CS ME AC TO RH CE AB 
I-ACTUALLY FEEDING Q " AGGREGATED 
OS ME AC TO RH CE AB 
looirnrnrnrnrnrnrr] ^^nnnnnnfD 
80 80 iiliii 
CS ME AC TO RH CE AB 
SAPROPHAGOUS NEMATODES 
CS ME AC TO RH CE AB 
SAPROPHAGOUS NEMATODES 
Fig. 45: Aggregation behaviour of predatory nematodes with saproph-
agous nematodes: Time (in percent) spent on feeding or aggregation 
at a feeding site by A = A/ bastiani: B = A. ihornei: C = Z. 
haidus: D = D major. CS = Chiloplacus: ME = Mcsorhabditis: 
AC = Acrohclcs: TO = Tobrilus: RH = Rhabdiiis: CE = Cephalobus: 
AB = Acrobeloides. 
198 
site (57%; p > 0.05). The time spent by this predator in completing its 
feeding on individual ofAcroheles was of moderate duration (55m). Thus, 
predators spared maximum duration of the feeding site for their feeding 
activities only. 
(B) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON EPIDERMAL FEEDERS 
USED AS PREY 
(FIG. 46) 
Like was the case with the feeding of M. hastiani. A. thornei, L. 
haldus and D. major on various species of epidermal feeders. It was found 
that the time taken by them in their actual feeding on the specimen of 
epidermal feeders also varied with the species of predators as well as those 
of prey nematodes. 
a) Time spent by M. bastiani on its actual feeding (Fig. 46A): The time 
taken by M. hastiani in the act of its actual feeding on epidermal feeders 
varied with the species of prey nematodes. This predator took 52m for 
completing its feeding upon Tylenchorhynchus. This was the longest period 
recorded for the act of actual feeding done by this predator on any of the 
various species of epidermal feeders used here as its prey (68% of the total 
duration of feeding site). M. bastiani took only 42m ( 67%) of the duration 
of a site to complete its feeding on an individual of Aphelenchoides. This 
was the shortest duration in which feeding was completed by this predator 
on any of the three species of epidermal feeders. The time spent by M. 
bastiani in completing its feeding on specimens of Basiria was of moderate 
duration (65%). 
b) Time spent by A. thornei on its actual feeding (Fig. 46B): Average 
time spent by A. thornei on its actual feeding upon prey individuals of 
Tylenchorhynchus at a feeding site was longest (56m = 66% of the total 
duration of a feeding site) (p < 0.05). The average time taken by this 
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predator in completing its feeding on individuals of Basiria was moderate 
(52m). The time of actual feeding by A. thornei upon Aphelenchoides was 
of shortest duration (60% of the total duration during which the site 
existed) in which feeding was completed by them on any of the three 
species of epidermal feeders used here as its prey (p < 0.05). 
c) Time spent by L. baldus on its actual feeding (Fig. 46C): Feeding 
upon individuals of Aphelenchoides completed quickly (38m) but L. 
baldus consumed 70% of the total duration of a feeding site. When Basiria 
individuals were tested as prey, predators spent a maximum of 44m which 
was 66% of the time during which a site existed (p < 0.05). The time taken 
by L. baldus in completing its feeding on specimen of Tylenchorhynchus 
was of moderate duration (40m = 68% of the total duration of feeding site). 
d) Time spent by D. major on its actual feeding (Fig. 46D): The average 
time of actual feeding by D. major upon Tylenchorhynchus was moderate 
(68% of the total time for which a feeding existed) (p < 0.05). Predators 
spent shortest duration of 66% and longest 70% of the total duration of 
a feeding site to complete their feeding upon prey individuals belonging 
to Basiria and Aphelenchoides respectively. 
(C) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON MIGRATORY SEMI ENDODERMAL 
FEEDERS USED AS PREY 
(FIG. 47) 
The average time of actual feeding done by predators on specimens 
of various species of migratory semi endodermal feeders varied with the 
species of predators as well as those of prey. 
a) Time spent by M. bastiani on its actual feeding (Fig. 47A): Similar 
to saprophagous nematodes the time to complete feeding upon prey at 
a feeding site by the members of A/, bastiani also depended upon the type 
of prey used. This predator took 54m (61% of the total duration of a feeding 
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site) to complete its feeding upon Hirschmanniella (p < 0.05). This was 
the longest period recorded for the act of actual feeding done by this 
predator on any of the various species of migratory semi endodermal 
feeders used here as its prey. This predator spent 39m (54% of the duration 
of a site) to complete its feeding upon individuals of Scutellonema (p < 
0.05). This was the shortest duration in which feeding was completed by 
this predator on any of the four species of migratory semi endodermal 
feeders taken as prey in this study. The time spent by M. bastiani in 
completing its feeding on individuals of Hoplolaimus was of moderate 
duration (59%). Helicotylenchus was an exception as this predator wound-
ed its individuals but did not continue feeding beyond 5m, thus constituting 
only 35% of the total duration of a feeding site. 
b) Time spent by A. thornei on its actual feeding (Fig. 47B): Feeding 
activity by A. thornei could not be observed as no feeding site was formed 
with prey individuals belonging to Scutellonema. Predators left Helicotylenchus 
individuals unconsumed after 8m, spending about 40% of the total duration 
of a site for which it remained active. The average time spent by A. thornei 
upon its feeding on Hirschmanniella was of longest (56m), which con-
stituted 63% of the total duration of a feeding site (p < 0.05). The time 
spent by this predator in feeding on the individuals of Hoplolaimus was 
shortest (44m = 60% of the total duration for which a site existed) (p < 
0.05). 
c) Time spent by L. baldus on its actual feeding (Fig. 47C): Similar 
to A/, bastiani and A. thornei, Helicotylenchus was an exception as L. 
baldus also did not continue its feeding and left individuals of this prey 
unconsumed within a period of 13m only. It constituted 38% of the total 
duration of a feeding site. This predator, however, failed to construct any 
site with Hoplolaimus where feeding activity could be recorded. L. baldus 
took only 17m (34% of the total duration of feeding site) to complete its 
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feeding on the individuals oi Scute U one ma. This was the shortest duration 
in which feeding was completed by this predator on any of the four species 
of migratory semi endodermal feeders taken as prey in this study. The 
time spent by this predator in its actual feeding on Hirschmanniella was 
the longest (38m) which was 60% of the time during which the feeding 
site existed of all the four species of migratory semi endodermal feeders 
tested here as its prey (p < 0.05). 
d) Time spent by D. major on its actual feeding (Fig. 47D): Unlike 
others, this predator did not form any site with the individuals of Helicotylenchus 
for its feeding. It constructed sites with Hoplolaimus or Scutellonema 
individuals where feeding continued for shortest duration of 45m and 47m, 
spending 53% and 55% of the total duration of a site respectively (p < 
0.05). The average time of actual feeding done by D. major in presence 
of Hirschmanniella individuals as prey was of longest duration (67m). It 
corresponded to 67% of the total duration for which a site existed (p < 
0.05). 
(D) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON ENDODERMAL FEEDERS 
USED AS PREY 
(Fig. 48) 
Like was the case with the feeding with the predators on various 
species of endodermal feeders. It was found that the time taken by them 
in their actual feeding on the specimen of endodermal feeders also varied 
with the species of predators as well as those of prey nematodes. 
a) Time spent by M. bastiani on its actual feeding (Fig. 48A): The 
average time spent by this predator on their feeding upon second stage 
juveniles of Meloidogyne, Heterodera and Anguina remained statistically 
same (43-45m: p > 0.05). It corresponded to 60-64% of the total duration 
of a feeding site. 
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b) Time spent by A. thornei on its actual feeding (Fig. 48B): A. thornei 
took 53ni (56%) of the total time of a feeding site) for completing its 
feeding upon Meloidogyne juveniles. This was the longest period recorded 
for the act of actual feeding done by this predator on any of the various 
species of endodermal feeders used here as its prey (p < 0.05). Predators 
which spent 49% of the total duration of a feeding site completed their 
feeding upon y^ w^w/wa juveniles within a shortest period of 39m only. The 
average time taken by A. thornei in completing its feeding on individual 
of Heterodera juveniles was of moderate duration (40m) and constituted 
52% of the total duration of a feeding site. 
c) Time spent by L. baldus on its actual feeding (Fig. 48C): Though, 
L. baldus fed quickly upon Heterodera juveniles (25m) but spent 65% 
of the total duration of feeding site. The average time of Z-. baldus on its 
actual feeding on Meloidogyne juveniles was moderate (32m) and corre-
sponded to 60% of the total time during which a site existed. This predator 
took 43 m and spent 70% time of the total duration of a feeding site when 
fed on i4/7gw/«a juveniles (p < 0.05). This was the longest period recorded 
for the act of actual feeding done by this predator on any of the three species 
of endodermal feeders used here as its prey. 
d) Time spent by D. major on its actual feeding (Fig. 48D): This species 
of predator took shortest duration (52m = 65% of the total duration of a 
site) to complete its feeding upon Heterodera juveniles (p < 0.05). The 
actual time of feeding by D. major on Anguina juvenile was of longest 
duration (67m = 72% of the total duration of the feeding site) (p < 0.05). 
The time of feeding upon Meloidogyne juveniles was at par with those 
of Anguina. 
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(E) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON CORTICAL FEEDERS USED AS PREY 
(FIG. 49) 
In presence of cortical feeders all the four species of predators viz., 
M. bastiani, A. thornei, L. baldus and D. major took more or less same 
time to complete their actual feeding. 
a) Time spent by M. bastiani on its actual feeding (Fig. 49A): There 
was no significant difference in the average time of actual feeding by M. 
bastiani upon prey individuals belonging to Hemicriconemoides and 
Hemicycliophora (p > 0.05). Its feeding time corresponded to 40-44% of 
the total duration of feeding site exsited. 
b) Time spent by A. thornei on its actual feeding (Fig. 49B): A. thornei 
when released with individuals oiHemicriconemoides or Hemicycliophora, 
this predator failed to construct any feeding site and thus no feeding 
activity ensued. 
c) Time spent by L. baldus on its actual feeding (Fig. 49C): There was 
a significant difference in the time of actual feeding by L. baldus when 
individuals of Hemicriconemoides (24m = 50% of the total duration of 
feeding site) or Hemicycliophora (31m = 36% of the total duration of 
feeding site) were tested as prey (p < 0.05). 
d) Time spent by D. major on its actual feeding (Fig. 49D): The time 
of actual feeding by D. major remained identical in case of both species 
of cortical feeders (64m; p > 0.05). Predators spent about 80% time of 
the site upon their feeding only. 
(F) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON VIRUS VECTORS USED AS PREY 
(FIG. 50) 
The time taken by A/, bastiani, A. thornei, L. baldus and D. major 
in the act of its actual feeding on virus vectors varied with the species 
of prey nematodes as well as predatory nematodes at a feeding site. 
199 
100' 
AO 
B 
H ACTUALLY FEEDING AGGREGATED 
J I L 
HM HD 
CORTICAL FEEDERS CORTICAL FEEDERS 
Fig. 49: Aggregation behaviour of predatory nematodes with cortical 
feeders: Time (in percent) spent on feeding or aggregation at 
a feeding site by A = M hasiiani: B = A. thornei: C = L. haldus: 
D = D. major. HM = Hcmicriconemoides: HD = Hemicycliophora. 
200 
a) Time spent by M, bastiani on its actual feeding (Fig. 50A): The 
time spent by M bastiani in feeding on the individuals of Longidorus was 
of shortest duration (29m = 44% of the total duration of feeding site). 
Predators required a longest duration of 48m i.e., 80% of the total duration 
of a feeding site to complete their feeding upon Paratrichodorus individ-
uals. The time of actual feeding by M. bastiani on the individual of 
Paralongidorus was of moderate duration (42m) and constituted to 55% 
of the total time for which a feeding site existed. 
b) Time spent by ^ . thornei on its ac tual feeding (Fig. SOB): A. thornei 
took 71m (77% of the total duration of a feeding site) to complete their 
feeding upon an individual oiParalongidorus. This was the longest period 
in which feeding was completed by this predator on any of the species 
of virus vectors tested here as its prey. The average time taken by this 
predator in completing its feeding on individuals of Xiphinema or Longidorus 
was of moderate duration (61-67m) and corresponded to 76-80% of the 
total duration of a feeding site. 
c) Time spent by L. baldus on its actual feeding (Fig. SOC): Out of 
which the site existed with the individuals of Paratrichodorus this predator 
remained engaged in feeding for a maximum of 34m, constituting 80% of 
the time for which a site remained active and alive (p < 0.05). The time 
taken by this predator on the individual of Xiphinema or Longidorus was 
of shortest duration (31m) which corresponded to 60% and 55% of the total 
duration of a feeding site ( p < 0.05). The time of actual feeding upon 
Paralongidorus was maximum (35m) but predators spend comparatively 
less time in relation to the total duration of a feeding site i.e.. 57% (p 
< 0.05). 
d) Time spent by D. major on its actual feeding (Fig. SOD): The actual 
time of feeding by D. major on Xiphinema and Paratrichodorus was quite 
201 
XB PC LO PT XB PC LO 
VMUS VECTORS VMUSVECTOMS 
Fig. 50: Aggregation behaviour of predatory nematodes with virus vectors. 
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D. major. XB = Xiphinema: PC = Paralongidorus: LO = 
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variable (67m and 60m respectively: p < 0.05) but corresponded to 73% 
of the total duration of feeUding site (p > 0.05). Though, the actual time 
of feeding was maximum (68m) but predators spent a moderate duration 
(68%) of the site on their feeding upon Paralongidorus individuals. D. 
major required a minimum of 54m i.e.. 60% of the total duration of a site 
to complete feeding activities upon individuals of Longidorus (p < 0.05). 
(G) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON INDIVIDUALS OF THEIR OWN KIND 
AS WELL AS THOSE OF ANY OF THE OTHER 
THREE SPECIES OF PREDATORS BEING 
STUDIED HERE 
(FIG. 51) 
Actual time of feeding of the representative of each one of the four 
species of predators being studied here varied with the feeding specimens 
of M. bastiani, A. thornei, L. baldus and D. major. 
a) Timespent by M. bastiani on its actual feeding (Fig. 51 A): M. bastiani 
took 46m (74% of the total duration of feeding site to complete their 
feeding upon individual of Mesodorylaimus. This was the longest period 
in which feeding was completed by this predators. The time spent by this 
predator on its actual feeding upon Laimydorus individuals was 35m (50% 
of the total duration of a feeding site). This was the shortest duration in 
which feeding was completed on Mesodorylaimus by this predator. To feed 
upon Aquatides and Discolaimus individuals, this predator required 
moderate duration of 44 and 45m which corresponded to 57% and 55% 
of the total duration of a feeding site respectively (p < 0.05). 
b) Time spent by A. thornei on its actual feeding (Fig. SIB): A. thornei 
took maximum duration of a site (68%) on its feeding upon Aquatides but 
its actual time was much less (44m) (p < 0.05). This predator completed 
its feeding upon Mesodorylaimus within 36m (42% of the total time during 
which the site existed). This was the shortest duration in which feeding 
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was completed by this predator. The time spent by A. thornei on its feeding 
upon Laimydorus or Discolaimus was of moderate duration (50m and 47m) 
and corresponded to 54-58% of the total duration of the feeding site 
exsited. 
c) Time spent by L. baldus on its actual feeding (Fig. 51C): This species 
of predator failed to form any site for its feeding on the specimens of 
Mesodorylaimus or Laimydorus. L. baldus required 36m to complete its 
feeding upon Aquatides and corresponded to 64% of the total time during 
which the site existed. The feeding time was the shortest (34m = 47% of 
the total duration of feeding site) when this predator fed upon individuals 
of Discolaimus (p < 0.05). 
d) Time spent by D. major on its actual feeding (Fig. 51D): D. major 
completed its feeding upon the individual of Discolaimus within shortest 
duration (44m) and which corresponded to 72% of the total time of a 
feeding site (p < 0.05).D. major took equal duration of a site i.e., 61% 
upon its feeding on the individuals oi Mesodorylaimus or Laimydorus but 
its time of actual feeding was different (61m and 53m, respectively; p < 
0.05). D. major took maximum time (63m) to complete its feeding upon 
Aquatides sparing moderate duration (68%) of a site to complete its 
feeding activities (p < 0.05). 
(2) TIME SPENT BY PREDATORS ON THEIR POST-FEEDING 
AGGREGATION AT A FEEDING SITE FORMED 
WITH PREY NEMATODES BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 45-51) 
The average time for which the predators remained aggregated at 
a feeding site after completing their feeding upon prey individuals varied 
with the species of predators as well as with the species of prey. 
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(A) TIME SPENT BY PREDATORS ON THEIR POST-FEEDING 
AGGREGATION AT A FEEDING SITE FORMED 
WITH SAPROPHAGOUS NEMATODES 
AS PREY INDIVIDUAL 
(FIG. 45) 
Various species of saprophagous nematodes determined the time for 
which the four species of predators being observed here remained aggre-
gated at a feeding site after completing their actual feeding. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 45A): 
This predator exhibited post-feeding aggregation for a maximum duration 
of 40m at a feeding site which was formed with the individuals of Chiloplacus 
(p < 0.05). Their post-feeding aggregation corresponded to 56% of the total 
duration of feeding site. After completing its feeding upon Acrobeles, M. 
bastiani remained aggregated at the feeding site for 16m ( 24% of the total 
time of feeding site) which was the shortest period of post-feeding ag-
gregation recorded for this predator with any of the seven species of the 
saprophagous nematodes used here as its prey (p < 0.05). Post-feeding 
aggregation of M. bastiani was for moderate duration (20-32m) at the sites 
which were formed in presence of Mesorhabditis, Tobrilus, Cephalobus 
and Acrobeloides. This constituted 31-46% of the total time during which 
predators aggregated at the site. 
b) Time spent by A. thornei on post-feeding aggregation (Fig. 45B): 
Feeding sites formed with the individuals oiChiloplacus. or Mesorhabditis 
exhibited post-feeding aggregation of A. thornei for maximum duration 
(40m; p < 0.05). This predator spent 48-50% time of the site on their post-
feeding aggregation. After completing its feeding upon Cephalobus or 
Acrobeloides individuals. A. thornei remained aggregated at the site for 
a minimum duration of 24-28m, constituting 34% of the total duration 
of feeding site (p < 0.05). The time of post-feeding aggregation of the 
members of this species of predator varied between 25-36m at the site 
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which were constructed with prey individuals belonging to Tobrilus and 
Rhahditis. This constituted 42-48% of the total time which predators spent 
at a feeding site. 
c) Time spent by L. baldus on post-feeding aggregation (Fig. 45C): 
This predator exhibited post-feeding aggregation for 25m at feeding sites 
which were constructed with Mesorhabditis as prey (p < 0.05). The pred-
ators remained aggregated for 45% of the total duration of a feeding site, 
which was the longest post-feeding aggregation period recorded for L. 
baldus with any of the seven species of saprophagous nematodes used here 
as its prey. The attractants dispersed by Acrobeles which lingered on at 
feeding sites allowed predators to exhibit post-feeding aggregation for 
a short period of 11m i.e., 23% of the total time during which the site 
remained active. Moderate post-feeding aggregation of predators was recorded 
in response to attractants left by the individuals of Chiloplacus. Acrobeloides, 
Tobrilus, Rhabditis and Cephalobus at feeding sites (ll-21m = 33-43% 
of the total duration of a feeding site. 
d) Time spent by D. major on post-feeding aggregation (Fig. 45D): 
Feeding sites constructed with Tobrilus exhibited post feeding aggregation 
of D. major for a maximum duration of 35m i.e., 54 % of the time for 
which the site existed (p < 0.05). The attractants left by Acrobeloides 
could retain predators for a minimum period of 22m only to exhibit post-
feeding aggregation (p < 0.05). This constituted 26% of the total duration 
of a feeding site. Post-feeding aggregation of D. major was of moderate 
duration (32-39m) at the site which were constructed with the individuals 
oiChiloplacus, Mesorhabditis. Acrobeles, Rhabditis and Cephalobus taken 
as prey. This time of aggregation was 36-43% of the total duration of the 
feeding site. 
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(B) TIME SPENT BY PREDATORS ON POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH EPIDERMAL 
FEEDERS AS PREY INDIVIDUALS 
(FIG. 46) 
M. bastiani, A. thornei, L. haldus and D. major remained aggregated 
for varying periods at a site after completing their feeding upon prey 
individuals belonging to different species of epidermal feeders. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 46A): 
This predator remained aggregated for a period of 28m i.e., 35% of the 
total duration for which a site constructed with the individuals of Basiria 
as prey (p < 0.05). This was the longest duration of post-feeding aggre-
gation of M bastiani recorded around any of the three species of epidermal 
feeders used here as its prey. It was minimum duration of post-feeding 
aggregation of M. bastiani in presence of Aphelenchoides (20m = 33% of 
the total duration of feeding site). The time of post-feeding aggregation 
of M bastiani on Tylenchorhynchus was moderate (20m) and corresponded 
to 32% of the total duration of a feeding site. 
b) Time spent by A. thornei on post-feeding aggregation (Fig. 46B): 
A. thornei spent maximum duration (29m = 40% of the total duration of 
feeding site) for its post-feeding aggregation after completing its feeding 
upon Aphelenchoides (p < 0.05). This predator remained aggregated for 
an identical period of time (34% of the total time for which the site existed) 
at a feeding site constructed with the individuals of Basiria or Tylenchorhynchus 
(p > 0.05). 
c) Time spent by L. baldus on post-feeding aggregation (Fig. 46C): 
After completing its feeding upon Basiria. L. baldus exhibited post 
feeding aggregation for maximum duration (22m). constituting 34% of the 
total duration for which the site existed (p < 0.05). The time of aggregation 
was minimum (16m i.e., 30%) in case of Aphelenchoides (p < 0.05). 
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Moderate duration of 18ni (32% of the total duration of feeding site) of 
post-feeding aggregation of L. haldus was recorded in response to attrac-
tants left by specimen of Tylenchorhychus at a feeding site. 
d) Time spent by D. major on post-feeding aggregation (Fig. 46D): 
D. ma/or utilized a minimum 30% (25m) of the total duration of feeding 
site for their post feeding aggregation when the sites were formed with 
the individuals of Aphelenchoides used as prey (p < 0.05). The post-feeding 
aggregation of D. major in response to attractants left by Tylenchorhynchus 
used as prey lasted for a maximum duration of 31m, constituting 32% of 
the total time for which the site existed (p < 0.05). The time of aggregation 
was moderate (30m) at the sites which were constructed with the specimen 
of Basiria taken as prey, but corresponded to a maximum of 34% of the 
total duration of a feeding site. 
(C) TIME SPENT BY PREDATORS ON POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH MIGRATORY 
SEMI ENDODERMAL FEEDERS AS PREY 
INDIVIDUALS 
(FIG. 47) 
The duration of post-feeding aggregation of each species of predator 
studied here at a feeding site varied between different species of migratory 
semi endodermal feeders when tested as prey. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 47A): 
Exceptionally, the predators which disrupted feeding upon Helicotylenchus 
remained aggregated for 9m only but required a maximum of 65% of the 
total duration during which the site existed. The attractants left by the 
individuals of Hirschmanniella used as prey detained predators within the 
area of the site for a minimum duration of 34m (p < 0.05). This constituted 
39% of the total duration of the site. Feeding sites constructed by M. 
bastiani exhibited post-feeding aggregation of this predator in presence 
of Scutellonema (32m = 48%) and Hoplolaimus (28m = 40%). 
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b) Time spent by A. tkornei on post-feeding aggregation (Fig. 47B): 
A. thornei exhibited maximum aggregation (34m) at a site which was 
constructed with the individuals of Hirschmanniella. The aggregation 
period constituted 37% of the total duration during which the site existed 
(p < 0.05). No feeding site was formed when Scutellonema individuals were 
used as prey and thus, no aggregation was recorded. In contrast, predators 
spent maximum duration of the feeding site for their post-feeding aggre-
gation (60%) when the actual time of aggregation was only 12m at such 
feeding sites which were constructed with the individuals of Helicotylenchus. 
Predators remained aggregated for a moderate period of 29m, constituting 
40% of the total duration of a feeding site which was formed with the 
individuals of Hoplolaimus. 
c) Time spent by L. baldus on post-feeding aggregation (Fig. 47C): 
Neither feeding nor post-feeding aggregation could be observed as pred-
ators failed to form any site in presence oi Hoplolaimus. Of the total 50m 
during which the site formed with Scutellonema individuals remained 
active this predator spent a maximum of 33m (66%) on their post-feeding 
aggregation (p < 0.05). I . baldus exhibited post-feeding aggregation for 
moderate duration (25m) at the sites formed with the specimens of 
Hirchmanniella used as prey. It constituted 40% of the total duration of 
the site. Similar to other species of predators the secretions/attractants 
released by Helicotylencus held predators for very short duration (5m 
only) to show post feeding aggregation requiring maximum period (63%) 
for which a site existed (p < 0.05). 
d) Time spent by D. major on post-feeding aggregation (Fig. 47D): No 
post feeding aggregation could be observed in case of D. major which failed 
to form any feeding site in presence of Helicotylencus. Whereas it was 
maximum (41m) at the sites where attractants were left by prey individuals 
belonging to Hoplolaimus (p < 0.05). Aggregation of predators at these 
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sites consumed 47% of the total time for which a site existed. The actual 
time of post feeding aggregation of D. major remained equal (36m; p > 
0.05) in case of Hirschmanniella or Scutellonema but time spent by them 
in relation to the duration of feeding site was longest (45%) when mAi-
\\dua\s of Scutellonema and shortest (35%) when individuals of Hirschmanniella 
were tested as prey (p < 0.05). 
(D) TIME SPENT BY PREDATORS ON POST FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH ENDODERMAL 
FEEDERS AS PREY INDIVIDUALS 
(FIG. 48) 
Similar to other prey trophic groups endodermal feeders also influ-
enced the duration of post-feeding aggregation of all species of predators. 
The duration of post-feeding aggregation therefore varied with the species 
of predators and prey. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 48A): 
Predators remained aggregated at feeding sites for a maximum of 30m i.e., 
40% of the total duration for which a site constructed with Anguina existed 
(p < 0.05). It was minimum in case of Heterodera (24m) but moderate 
when the sites were constructed with the Meloidogyne individuals (28m). 
The time of post-feeding aggregation of M. bastiani in presence of the 
above two species of prey corresponded to 40% and 36% respectively of 
the total duration for which the feeding site existed. 
b) Time spent by A. thornei on post-feeding aggregation (Fig. 48B): 
A. thornei spent maximum duration (42m = 5 1 % total duration of feeding 
site) for their post-feeding aggregation after completing its feeding upon 
Anguina (p < 0.05). This predator remained aggregated for 47% of the total 
duration when the site was formed with the individuals of Meloidogyne. 
A. thornei spent a moderate duration (36m = 51% of the total duration 
of a site) when individuals of Heterodera were used as prey. 
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c) Time spent by L. baldus on post-feeding aggregation (Fig. 48C): After 
completing their feeding upon Heterodera, L. baldus exhibited post feed-
ing aggregation for maximum duration (25m) (p < 0.05). It constituted 
38% of the total duration for which the site existed. The time of aggre-
gation was minimum (18m i.e., 30%) in case of Anguina juveniles (p < 
0.05). Moderate (21m) period of post-feeding aggregation, constituting 
40% of the total duration of a feeding-site was recorded at the site which 
was constructed with the second stage juveniles of Meloidogyne. 
d) Time spent by D. major on post-feeding aggregation (Fig. 48D): 
Predators utilised a minimum of 27% (24m) of the total duration of a 
feeding site for their post-feeding aggregation at feeding sites which were 
constructed with the second stage juveniles of Meloidogyne (p < 0.05). 
The time of aggregation of D. major in presence of Heterodera at a site 
was maximum (28m) and constituted 35% of the total time for which the 
site existed (p < 0.05). Whereas, the time of aggregation was moderate 
(26m) at the sites when Anguina was used as prey. It corresponded to 28% 
of the total duration of a feeding site. 
(E) TIME SPENT BY PREDATORS ON POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH CORTICAL 
FEEDERS AS PREY INDIVIDUALS 
(FIG. 49) 
There was slight difference in the time of post-feeding aggregation 
of predators when Hemicriconemoides and Hemicycliophora individuals 
were used as prey. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 49A): 
There was no significant difference in the time of post-feeding aggregation 
of M. bastiani in presence of Hemicriconemoides as well as Hemicycliophora 
(p > 0.05). This predator took 34-36m (55-60% of the total duration of 
a feeding site) on its feeding upon individuals of Hemicriconemoides or 
Hemicycliophora taken as prey. 
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b) Time spent by A. thornei on post-feeding aggregation (Fig. 49B): 
A. ihornei failed to construct any feeding site in presence of individuals 
cither of Hemicriconemoides or Heniicycliophora used as prey. 
c) Time spent by L. baldus on post-feeding aggregation (Fig. 49C): 
Members of this species of predator exhibited significant difference in their 
time of post-feeding aggregation in presence of attractants left by the 
individuals of Hemicriconemoides or Hemicycliophora (p < 0.05). Ag-
gregat ion lasted for longer durat ion in presence of specimen of 
Hemicriconemoides (41m = 60% of the total duration of feeding site) than 
Hemicycliophora (31m = 50% of the total duration of feeding site existed). 
d) Time spent by D. major on post-feeding aggregation (Fig. 49D): The 
time required by this predator for their post-feeding aggregation in relation 
to the duration of a feeding site remained statistically same (22%); p > 0.05) 
but there was a significant difference in their actual time of post feeding 
aggregation (p < 0.05). The actual time of aggregation was more (23m) 
in presence of individuals of Hemicycliophora than the individuals of 
Hemicriconemoides (28m). 
(F) TIME SPENT BY PREDATORS ON POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH VIRUS 
VECTORS AS PREY INDIVIDUALS 
(FIG. 50) 
The time of post-feeding aggregation of A/, bastiani, A. thornei. L. 
haldus and D. major at feeding sites was varied with the species of prey 
nematodes as well as predatory nematodes. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 50A): 
The time of post-feeding aggregation was recorded maximum in case of 
Longidorus (36m) and minimum in presence of Paratrichodorus (12m) 
(p < 0.05). It corresponded to 58%) and 20%) of the total duration for which 
the site existed. The time of post-feeding aggregation of M. bastiani at 
213 
a feeding site in presence of Xi phi noma (18m) or Paralongidorus (33in) 
was moderate and corresponded to 25 and 45% of the total time for which 
the site existed. 
b) Time spent by A. thornei on post-feeding aggregation (Fig. SOB): 
When compared post-feeding aggregation. A. thornei aggregated for 
maximum duration at the sites which were constructed with the individuals 
of Xiphinema as well as Paralongidorus (19-21m) (p < 0.05). The time 
of aggregation constituted 23-24% of the total duration for which the 
feeding site existed. Time of post-feeding aggregation was shortest in 
presence of Paratrichodorus (12m = 18% of the total duration of feeding 
site) (p < 0.05). A. thornei, however, exhibited moderate aggregation for 
16m in case of Longidorus which was 20% of the total duration of a feeding 
site. 
c) Time spent by L. baldus on post-feeding aggregation (Fig. 50C): L. 
haldus remained aggregated for only 8m in case o^ Paratrichodorus and 
spent 20% of the total duration of the feeding site existed. In response 
to attractants left by the prey individuals belonging to Longidorus or 
Paralongidorus, this predator exhibited post feeding aggregation for maximum 
but equal duration (25-26m p > 0.05) spending 44-45% of the total duration 
of feeding site. Sites containing attractants of Xiphinema detained pred-
ators for moderate duration (20m) to show post-feeding aggregation. Predators 
spent 40% of the total duration of the site. 
d) Time spent by D. major on post-feeding aggregation (Fig. SOD): 
Similar to other species of predators studied here, D. major also aggregated 
for maximum duration (36m i.e, 42%) at the sites where feeding was 
completed on Longidorus (p < 0.05) taken as prey. The feeding sites 
constructed with the prey individuals of Xiphinema and Paratrichodorus 
retained predators to show post feeding aggregation for 22-24m (28% of 
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the total duration of a feeding site) (p < 0.05). This was the shortest 
duration in which aggregation was completed by this predator on any of 
the four species of virus vector taken as its prey in this study. The 
aggregation time taken by this predator on an individual of Paralongidoru.s 
(31m = 33% of the total duration of a feeding site) was of moderate 
duration. 
(G) TIME SPENT BY THE INDIVIDUALS OF THE FOUR SPECIES 
OF PREDATORS BEING STUDIED HERE ON POST-FEEDING 
AGGREGATION AT A FEEDING SITE FORMED 
WITH THE INDIVIDUALS OF PREDATORS 
(FIG. 51) 
The time of post-feeding aggregation of the representative of each 
one of the four species of predators being studied here varied with their 
aggregation behaviour on the specimen of M bastiani, A. thornei, L. baldus 
and D. major. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 51A): 
Attractants left by Laimydorus detained this predator at feeding sites to 
show post-feeding aggregation for maximum duration (41m) i.e., 53% of 
the total duration of a feeding site. A short term post-feeding aggregation 
(16m i.e., 26%) of this predator was recorded when individuals of 
Mesodorylaimus and moderate (32-36m i.e., 43%-45%) when those of 
Aquatides and Discolaimus were used as prey (p < 0.05). 
b) Time spent by A. thornei on post-feeding aggregation (Fig. 51B): 
A. thornei spent a minimum of 32% (20m) of the total duration of feeding 
site on their post-feeding aggregation when their own members were used 
in the experiments (p < 0.05). The aggregation time was maximum (48m) 
and was 58% of the total duration of a feeding site which was constructed 
with Mesodorylaimus (p < 0.05). The time of aggregation of ^. thornei 
with the individuals of Discolaimus or Laimydorus was moderate (33m 
and 41m) and 42% and 46% of the total duration of feeding site. 
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c) Time spent by L. baldus on post-feeding aggregation (Fig. SIC): No 
post-feeding activity of Z,. haldus could be observed when Mesodorylaimus 
or Laimydorus were tested in Petri-dishes. L haldus failed to form any 
feeding site with their members. The time of aggregation was minimum 
(18m) and maximum (28m) at feeding sites VihereAquaiides or Discolaimus 
individuals respectively left their attractants (p < 0.05). Thus, predators 
spent 36-53% of the total duration of feeding site on their post-feeding 
aggregation. 
d) Time spent by D. major on post-feeding aggregation (Fig. 51D): D. 
major spent a maximum of 38m (39%) on their aggregation at feeding 
sites when used as predators upon Mesodorylaimus (p < 0.05). When their 
own members were used as prey D. major remained aggregated for a short 
duration of 17m and spent only 28% of the total duration on its aggregation 
activities (p < 0.05). Moderate aggregation responses (33m i.e., 32%) were 
recorded at the sites which were constructed with the individuals oiLaimydorus. 
DISCUSSION 
The time which a predator spends on its actual feeding upon a prey 
individual and the duration for which it shows post-feeding aggregation 
at feeding site, are two attributes which may be helpful in determining 
predatory potential of a predator. During the present study , observations 
on the aggregation behaviour of A/, bastiani, A. thornei, L. baldus and D. 
major taking nematodes belonging to different trophic group as prey 
revealed that the time taken by these predators in their actual feeding 
on their prey nematodes as well as the duration of their post-feeding 
aggregation varied with the species of predators as well as with the species 
of prey nematodes. The differences in the time of actual feeding done by 
different species of predators on various species of prey nematodes reflect 
their preferential feeding habbit and their respective predatory potential 
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(Bilgrami & Jairajpuri, 1989b; Khan et. al, 1994) and may be attributed 
to the physical and chemical characteristics of the prey nematodes. These 
characteristics of prey nematodes have already been discussed in the 
previous chapter while dealing with the aggregation behaviour of pred-
ators. 
Studies done by researchers in the past (Yeates, 1969; Bilgrami et. 
al., 1985c; Shafqat et. al, 1987) taking D. colobocercus, A. thornei and 
D. stagnalis as predators have revealed their aggregation around an injured 
prey thus, giving rise to the speculation that some kind of attraction and 
aggregation occurs in predatory nematodes in response to prey secretion. 
Bilgrami & Jairajpuri (1988) observed pre- and post-feeding aggregation 
in Mononchoides longicaudatus and M fortidens around a prey individual 
at a feeding site. Carrying these studies on the aggregation behaviour of 
the predatory nematodes a step further, the aggregation behaviour of M. 
bastiani, A. thornei, L. baldus and D. major was observed here. The present 
study indicates that the prey kairomones/attractants are responsible for the 
pre- and post-feeding aggregation activities performed by the predators 
at the feeding site. The prey kairomones/attractants pervade the body 
apertures or get dispersed through the hypodermis of prey (Green, 1980), 
or can diffused through the injury made by the predator on the body of 
prey (Bilgrami & Jairajpuri, 1988). 
The post-feeding aggregation of the predators relates to their re-
maining aggregated at a feeding site after the prey individual has been 
completely consumed by them. This interesting behaviour of the predatory 
nematodes was studied in detail by Bilgrami & Jairajpuri (1988). In 
addition to prey kairomones/attractants, the oesophageal fluids released 
by predators into the body of prey at the time of feeding for extra corporeal 
digestion may also influence the predators and play a role in keeping them 
aggregated at the feeding site even after the prey individual has been 
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consumed. It may be recalled here that the predators are known to be able 
to recognize their own secretions (Bilgrami ei. ai, 1985c; Shafqat et. al., 
1987). Another possibilities which could explain the phenomenon of post-
feeding aggregation of predator at a feeding site may be combined effect 
of predator's and prey's secretions/attractants on predators sensory out put. 
The effectiveness of such a situation may depend upon the rate of deg-
radation of active attractant ingradients because if they are not degraded 
the concentration of attractants may increase so much that minimum perceptible 
attraction gradient could last for longer duration attracting more predators 
towards the feeding site for prolonged periods. 
It was found that, generally speaking, the time of post-feeding 
aggregation of predatory nematodes at a site depended upon the time of 
actual feeding done by them at that site. Predators were found to show 
extended post-feeding aggregation at those feeding site where the act of 
their actual feeding had continue for a comparatively long duration or vice 
versa. It is therefore, that it was possible to correlate these two phenomenon 
shown by predatory nematodes i.e., the duration of actual feeding done 
by them at a site and the length of the time for which they showed post-
feeding aggregation. This relationship may be explained by analyzing 
various processes involved in the formation of an attraction gradient and 
its subsequent destructions. The early consumption of a prey individual 
by predator might have lowered the concentration of prey attractants at 
a feeding site thus decreasing its rate/radius of emission and diffusion in 
surrounding areas. Low rates of diffusion as well as emission of prey 
attractants and their biodegradation are likely to extend active prey at-
tractant gradient only to a short distance in agar medium. Consequently, 
it was found that due to gradual decrease in minimum perceptible attraction 
gradient and loss of active attractant components, the attraction gradient 
in the medium started shrinking. The predators were held at a feeding site 
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till the attractants left by the prey individuals were totall) lost. On the 
other hand, prolonged feeding at a site might have provided enough opportunity 
for the prey attractants to develop concentrated minimum perceptible 
attraction gradient in a wider area where it could last for a longer duration 
and took more time to shrink, thus allowing the predator to show post-
feeding aggregation for a longer duration. Knowledge regarding the prop-
erties of some of the active components of attractants released by prey 
suggest that losses from most gradients are unlikely to be due to physical 
degradation (Green, 1967; Balakanich &. Samoiloff. 1974). Thus, total 
activities of prey attractants in agar medium around a predator may increase 
when prey nematodes remain at a site for longer duration i.e., when actual 
feeding done by predators upon a prey individual at a feeding site is 
prolonged. 
CHAPTER 3 
AGGREGATION BEHAVIOUR OF PREDATORS HI: NUMBER OF 
PREDATORS ACTUALLY FEEDING OR SHOWING PRE-
OR POST-FEEDING AGGREGATION 
AT A FEEDING SITE 
INTRODUCTION 
Studies on the predatory behaviour of Lahronema vulvapapillatum 
(Wyss & Grootaert, 1977); Aqualides thornei (Bilgrami et al., 1985c); 
Dorylaimus stagnalis (Shafqat et al.. 1987); AUodorylaimus americanus 
and Discolaimus silvicolus (Khan e/o/. . 1991) and Aporcelaimellus nivalis 
(Khan et al.. 1995a) revealed pre-feeding aggregation of predators around 
an injured prey. Such a phenomenon has not been reported in any species 
of predator belonging to the Order Mononchida (Nelmes, 1974; Jairajpuri 
& Azmi, 1978a,b; Bilgrami et al., 1984). The ability of diplogasterid 
predators, Mononchoides longicaudatus and M. fortidens to perceive prey 
attractants (Bilgrami & Jairajpuri, 1988); to show pre- and post-feeding 
aggregation around an injured prey individual (Yeates, 1969; Bilgrami & 
Jairajpuri, 1989b) and to feed in groups on prey individual at feeding sites 
(Yeates, 1969; Bilgrami & Jairajpuri, 1990) put forth some interesting 
aspects of predator-prey relationships. An attempt was made here to 
explore the phenomenon of aggregation of predators at feeding sites in 
order to have a better understanding of predator-prey relationships. For 
this purpose the aggregation behaviour of M bastiani, A. thornei, L. baldus 
and D. major around prey individuals was studied here using Hirschmanniella 
as their prey. Four parameters viz., total number of predators present at 
a feeding site, number of predators actually feeding, number of predators 
showing pre-feeding aggregation and number of predators showing post-
feeding aggregation at that site, were selected to study aggregation re-
sponses of the above mentioned species of predators. 
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MATERIALS AND METHODS 
Studies on the aggregation behaviour of A/, hastiani. A. thornei, L. 
haldiis and D. major upon prey nematodes belonging to different trophic 
groups were made here by setting experiments in 5.5 cm diameter Petri-
dishes following the method described under "Materials and Methods 
(General-]])'". The parameters studied here are 1) total number of predators 
present at a feeding site; 2) average number of predators actually feeding 
upon a prey individual at a feeding site; 3) average number of predators 
showing pre-feeding aggregation at a feeding site; and, 4) average number 
of predators showing post feeding aggregation at a feeding site. 
1) The Number of predators present at a feeding site :This parameter 
represents an average figure for the total number of predators engaged in 
actual feeding and in pre- and post-feeding aggregatioji at all the feeding 
sites in the five replicates. It was obtained by first taking an average for 
total number of predators present at all the feeding sites in a given Petri-
dishe, and then computing an average figure for all the five replicates by 
adding together the averages of the five Petri-dishes and dividing that total 
by the number of replicates. 
2) Average number of predators feeding upon a prey at a feeding site: 
Following the method adopted for computing the total number of predators 
present at feeding site, the average number of predators actually feeding 
upon a prey at a feeding site was obtained here by first calculating the 
average number of nematodes actually involved in feeding in each one of 
the five'replicates and then dividing the total of these averages by the 
number of replicates. 
3) Average number of predators showing pre-feeding aggregation at 
a feeding site: Pre-feeding aggregation of predators may be defined as 
their aggregation around prey individual with in the defined area at a 
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feeding site prior to their indulging into i'ceding on the prey. The average 
number of predators showing pre-feeding aggregation at a feeding site was 
obtained hereby first calculating the average number of nematodes doing 
pre-feeding aggregation in each one of the five replicates and then dividing 
the total of these averages by the number of replicates. 
4) Average number of predators showing post-feeding aggregation at 
a feeding site: Post-feeding aggregation may be defined as the aggregation 
of predators in response to the attractants/secretions left by the consumed 
prey individual at a feeding site. Similar to the above parameters, the 
average number of predators involved in post-feeding aggregation in each 
one of the five replicates and then dividing the total of these averages by 
the number of replicates. 
RESULTS 
The total number of predators doing feeding or engaged either in 
pre- and post-feeding aggregation at a feeding site was different for each 
one of these four species of predators. For each species of predator, 
however, it differed with the species of nematodes used as prey. 
(1) NUMBER OF PREDATORS ACTUALLY FEEDING OR SHOWING 
AGGREGATION AT A FEEDING SITE HAVING NEMATODES 
AS PREY BELONGING TO DIFFERENT 
TROPHIC GROUPS 
(FIG. 52-58) 
The total number of predators doing actual feeding upon prey in-
dividuals and showing pre- or post-feeding aggregation at a site was 
recorded different for different species of predators. The number of such 
predators also varied with prey nematodes belonging to different trophic 
groups. 
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(A) THE NUMBER OF PREDATORS ACTUALLY FEEDING OR SHOWING 
PRE- OR POST- FEEDING AGGREGATION AT A FEEDING 
SITE HAVING SAPROPHAGOUS NEMATODES AS PREY 
(FIG. 52) 
The total number of predatory nematodes involved in any of these 
three activities at a feeding site varied with the species of saprophagous 
nematodes used as prey. 
a) Number of M. bastiani actually feeding or sho>«'ing pre- or post-
feeding aggregation at a feeding site (Fig. 52A): The number of M. 
hasiiani actually feeding on Mesorhabditis or showing pre- or post-feeding 
aggregation around it at a feeding site was found to be largest for this 
predator with any of the saprophagous nematode species used here as its 
prey (7/FS). The number of M bastiani actually feeding or showing pre-
or post-feeding aggregation around the individuals of Acrobeles was recorded 
minimum (3/FS). Feeding sites formed by M. bastiani with the individuals 
of Chiloplacus, Tobrilus, Rhabditis, Cephalobus and Acrobeloides used 
as prey recorded moderate number of predator doing feeding or showing 
pre- or post-feeding aggregation (4-6/FS). 
b) Number of A. thornei actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 52B): Largest number of 
predators (7/FS) was recorded when the site was formed by A. thornei with 
the individual of Mesorhabditis or Cephalobus as prey. The smallest 
number (3/FS) of predators was present at a feeding site in presence of 
Acrobeles. Feeding site constructed by A. thornei with the specimens of 
Chiloplacus, Rhabditis, Tobrilus, and Acrobeloides used as prey recorded 
moderate number of predators (4-6/FS), doing feeding or showing pre- or 
post-feeding aggregation. 
c) Number of L. baldus actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 52C): A maximum of four individuals 
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of L. baldus involved in feeding or shoeing pre- or post-feeding aggre-
gation at a feeding site with the individuals of Mesorhabditis, Rhabditis 
or Acrobcloides. The a\erage number of predators present at a feeding site 
was least in case o\' Acrobeles (2/FS). Moderate number of predators 
(3/FS) were involved in feeding or showing pre- or post-feeding aggre-
gation at a feeding site when Chiloplacus. Tobrilus or Cephalobus in-
di\iduals were used as prey. 
d) Number of D. major actually feeding or shoeing pre- or post-feeding 
aggregation at a feeding site (Fig. 52D): Number of feeding or aggre-
gating individuals of this species of predator was maximum (8/FS) at the 
site which was constructed with the individuals of Mesorhabditis as prey 
and minimum when it was formed with Acrobeles, Rhabditis and Acrobeloides 
individuals taken as prey (4/FS). Feeding site formed by D. major with 
the individuals of Chiloplacus, Tobrilus or Cephalobus used as prey recorded 
moderate number of predators doing feeding or showing pre- or post-
feeding aggregation (5-6/FS). 
B) NUMBER OF PREDATORS ACTUALLY FEEDING OR SHOWING 
PRE- OR POST-FEEDING AGGREGATION AT A FEEDING 
SITE HAVING EPIDERMAL FEEDERS AS PREY 
(FIG. 53) 
Different species of epidermal feeders used as prey influenced the 
average number of predators which were engaged in feeding or showing 
pre- or post-feeding aggregation at a feeding site. The number also varied 
between different species of predators studied here. 
a) Number of M. bastiani actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 53A): Feeding site constructed 
by M. bastiani with the individuals of Basiria detained a largest (6/FS) 
number of predators present at a feeding site. An average 4-5 predators 
were found to be feeding or showing pre- or post-feeding aggregation at 
a feeding site in presence of Tylenchorhynchus or Aphlenchoides individ-
uals. 
225 
o 1^1 
3 _ | 1 0 
4 
3 6 
J! -
t 
i 
i 2 e 
A 
14] 
10. 
6 
2 
B 
"1 
TM BA AP TM BA AP 
g 
s 
2 6J 
i 21 
c 10. D 
TM BA AP TM BA AP 
EPIDERMAL FEEDERS EPIDERMAL FEEDERS 
Fig. 5 3 : Aggregation behaviour of predator) nematodes with epidermal 
feeders: Total number of predators present at a feeding site. 
A = M. basiiani; B = 4^. ihornei: C = L. baldus; D = D. major. 
TM = Tyli'nchorhynchus: BA = Basiria; AP = Aphlenchoides. 
226 
b) Number of A. thornei actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 53B): Maximum individuals 
of v4. thornei were present at a feeding site in presence of Tylenchorhynchus 
(9/FS). The equal number of predators was found to be acutally feeding 
or showing pre- or post-feeding aggregation at a feeding site with the 
individual of Basiria or Aphelenchoides used as prey (4/FS; p < 0.05). 
c) Number of L. baldus actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 53C): Members of this species of 
predator were present in largest number at the sites which were constructed 
with the individuals of Basiria (5/FS). The number of L. baldus was the 
smallest (3/FS) in presence oi Aphelenchoides and moderate (4/FS) in case 
of Tylenchorhynchus. 
d) Number of D. major actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 53D): Maximum individuals of D. 
major were detained by the members of Tylenchorhynchus (6/FS) at the 
sites. Individuals of Aphelenchoides could however, retained only three 
predators per feeding site. The total number of feeding and aggregating 
individuals of this species of predators with the individuals of Basiria was 
of moderate of the site (5/FS). 
C) NUMBER OF PREDATORS ACTUALLY FEEDING OR SHOWING 
PRE- OR POST-FEEDING AGGREGATION AT A FEEDING 
SITE HAVING MIGRATORY SEMI ENDODERMAL 
FEEDERS AS PREY 
(FIG. 54) 
The number of predators involved in actual feeding or showing pre-
or post-feeding aggregation at a feeding site with prey individuals be-
longing to migratory semi endodermal feeders varied with the species of 
predators as well as species of prey nematodes. 
a) Number of M. bastiani actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 54A): Feeding sites construct-
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cd with the indi\ iduals of HirsLlimunniclla retained maximum number of 
M. hastiani (9/FS) The number of feeding or aggregating predators was 
minimum in case of Hclicotylcnchus (3/FS) and moderate when the site 
was formed with the individuals of Hoplolaimu\ or Scutellonema (6-7/FS). 
b) Number of A. thornei actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 54B): Up to eight members 
of A. thornei per feeding site was recorded when Hirschmanniella indi-
viduals were used as prey in comparision to Helicotylenchus where only 
two predators were present at a feeding site. Neither feeding nor aggre-
gation of any individual belonging to this species of predator was recorded 
when Scutellonema was tested as prey. A. thornei were however, present 
in moderate numbers at the site which was constructed with Hoplolaimus 
individuals taken as prey (6/FS). 
c) Number of I . baldus actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 54C): Largest number of L. baldus 
(5/FS) engaged in actual feeding or showing pre- or post-feeding aggre-
gation at feeding site when the site was constructed with the individual 
of Hirschmanniella and a minimum when Helicotylenchus was used as prey 
(2/FS). There were neither feeding nor aggregation activities recorded 
when individuals of Hoplolaimus were tested as prey. 
d) Number of Z). major actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 54D): Most individuals of D. major 
was recorded at the site formed by this predator with the individuals of 
Hirschmanniella (8/FS) and the least when tested with Scutellonema (4/ 
FS). The number of predators was moderate (5/FS) at feeding site in 
presence of Hoplolaimus individuals. D. major failed to construct any site 
to show its feeding or aggregation activities with Helicotylenchus. 
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(D) NUMBER OF rRF.DATORS ACTIALLV FEEDINC OR SHOWING 
PRE- ,OR POST-FEEDING A G G R F ( ; A T I 0 N AT A FEEDING 
SITE HAVING ENDODERMAL FEEDERS AS PREY 
(FIG. 55) 
Different species of endodermal feeders used as prey influenced the 
total number of predators present at a feeding site. The number of feeding 
and aggregating individuals of predators also varied with the species of 
predators as well as prey nematodes. 
a) Number of M. bastiani actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 55A): Feeding site constructed 
by M. bastiani with Meloidogyne or Anguina retained more individuals 
of M. bastiani (8/FS) as compared to Heterodera (7/FS). 
b) Number of A. thornei actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 55B): Equal but maximum 
(7/FS) individuals oi A. thornei were present at a site which was formed 
with the juveniles of Meloidogyne or Heterodera. Only six individuals of 
A. thornei were involved in actually feeding or showing pre- or post-
feeding aggregation at feeding site, when the site was formed with the 
individuals of Anguina. 
c) Number of I., baldus actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 55C): Members of this species of 
predator were present in maximum numbers at the site where Anguina 
juvenile was present as prey (7/FS). The number of L. baldus present at 
a feeding site constructed with prey individuals belonging to Meloidogyne 
or Heterodera was less than the above (G/FS). 
d) Number of Z). major actually feeding or show ing pre- or post-feeding 
aggregation at a feeding site (Fig. 55D): Individuals of D. major were 
detained maximum at a feeding site which was formed with the second 
stage juveniles of Meloidogyne or Anguina (6/FS). This predator was 
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present in lesser number (4/FS) at the feeding site when the site was 
constructed with the specimens of Heterodera used as prey. 
(E) NUMBER OF PREDATORS ACTUALLY FEEDING OR SHOWING 
PRE- OR POST-FEEDING AGGREGATION AT A FEEDING 
SITE HAVING CORTICAL FEEDERS AS PREY 
(FIG. 56) 
The number of predators engaged in actual feeding or in showing 
pre- or post-feeding aggregation did not show significant differences at 
feeding sites which were constructed with the prey individuals belonging 
to cortical feeders. 
a) Number of M. bastiani actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 56A): The average number 
of this species of predator remained same at the feeding site when the two 
species of cortical feeders viz., Hemicriconemoides or Hemicycliophora 
were used as prey (4/FS; p > 0.05). 
b) Number of A. thornei actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 56B): Neither feeding nor 
aggregation activity of any member belonging to this species of predator 
could be observed as A. thornei failed to construct any site for their feeding 
either in presence of Hemicriconemoides or Hemicycliophora. 
c) Number of Z.. baldus actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 56C): This predator also failed to 
form any feeding site with the individuals of Hemicriconemoides but on 
an average three predators were present at a feeding site when Hemicycliophora 
individuals were used as prey. 
d) Number of Z>. major actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 56D): Similar to M. bastiani, this 
predator was also present in equal numbers at the sites which were formed 
by D. major in presence of Hemicriconemoides or Hemicycliophora {Al 
FS: p > 0.05). 
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(F) NUMBER OF PREDATORS ACTUALLY FEE1)IN(; OR SHOWING 
PRE- OR POST-FEEDING AGGREGATION AT A FEEDING 
SITE HAVING VIRUS VECTORS AS PREY 
(FIG. 57) 
Various species of virus vectors when tested as prc\ influenced the 
total number of predators present at a feeding site. The number of predators 
varied with the species of predators as well as \ irus vectors taken as prey. 
a) Number of M. bastiani actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 57A): M. bastiani were 
detained in maximum number in presence of Xiphinema (8/FS) and min-
imum in presence of Paratrichodorus individuals at a feeding site (3/FS). 
The number of feeding and aggregating individuals of M. bastiani was 
moderate and ranged between 4-6 predators per feeding site in case of 
Paralongidorus or Longidorus. 
b) Number of A. thornei actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 57B): A maximum of seven 
and a minimum of three individuals of A. thornei were recorded at the 
feeding site which was constructed with the prey individual belonging to 
Paralongidorus and Paratrichodorus respectively (p < 0.05). M. bastiani 
presence was moderate (5/FS) at the sites which were constructed with 
the individuals of Xiphinema or Longidorus. 
c) Number of JL. baldus actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 57C): Feeding site formed with prey 
individuals belonging to Xiphinema or Paralongidorus retained maximum 
individuals of 1. baldus (5/FS) whereas, those constructed with Paratrichodorus 
or Longidorus retained on an average three predators per feeding site. 
d) Number of Z). major actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 57D): A maximum of six and a 
minimum of three individuals of D. major were present at a feeding site 
234 
o 8' 
Ml ^ 
» 6. 
8 
« 
< O 
ui 
c 
S 2 
o 
< 
A 8' 
6 
2 
B 
XB PC LO PT XB PC LO PT 
o 8 
I 
• I t 
t 
C 8' 
6. 
A. 
2 
D 
XB PC LO PT 
VMU8 VECTOK8 
XB PC vS PT 
VMU8 VECTORS 
Fig. 57: Aggregation behaviour of predatory nematodes with virus vectors: 
Total number of predators present at a feeding site. A = M. 
hastiani: B - A. ihornei: C = I haldus: D = D. major. XB 
= Xiphincma: PC = ParalongiJorus: LO = Longidorus: PT = 
Paralrichodorus. 
235 
formed with prey individuals belonging to Longidorus and Paratrichodorus 
respectively (p < 0.05). The number of predators present at a site was equal 
but moderate in case of prey nematodes belonging to Paralongidorus or 
Xiphinema (5/FS). 
(G) NUMBER OF PREDATORS ACTUALLY FEEDING ON A PREDATORY 
INDIVIDUAL BELONGING TO ANY OF THE FOUR SPECIES 
OF PREDATORS BEING STUDIED HERE, OR SHOWING 
PRE- OR POST-FEEDING AGGREGATION AT 
SUCH FEEDING SITE 
(FIG. 58) 
Similar to their making feeding sites with the individuals belonging 
to other trophic groups, members of the four species of predatory nem-
atodes being studied here were found to make feeding sites with individuals 
of any of their four species. 
a) Number of M. bastiani actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 58A): At a feeding site formed 
with the individuals of any of the species . Mesodorylaimus, Aquatides, 
or Discolaimus, an average of six individuals of M. bastiani were found 
to be doing actual feeding or showing pre- or post-feeding aggregation. 
An average of five individuals of M. bastiani were found to be feeding 
or showing pre- or post-feeding aggregation at a feeding site formed with 
Laimydorus. 
b) Number of A. thornei actually feeding or showing pre- or post-
feeding aggregation at a feeding site (Fig. 58B): A maximum of nine 
and a minimum of three predators was found to be feeding or showing 
pre- or post-feeding aggregation at a feeding site with Aquatides and 
Mesodorylaimus (p < 0.05). An average of 5-8 A. thornei were involved 
in feeding or showing in pre- or post-feeding aggregation in presence of 
Laimydorus or Discolaimus at a feeding site. 
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c) Number of L. baldus actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 58C): This predator failed to form 
r 
anv feeding site when Mesodorylaimus or Laimydorus individuals were 
tested. Thus, no activity of predators could be observed. An average of 
3-4 L. haldus were present at a feeding site in presence of individuals of 
Aquatides or Laimydorus. 
d) Number of D. major actually feeding or showing pre- or post-feeding 
aggregation at a feeding site (Fig. 58D): A maximum of ten individuals 
of D. major was found to be feeding or showing pre- or post-feeding 
aggregation at the site formed with Discolaimus ( p < 0.05). Feeding site 
formed with the individual of any of the species of Mesodorylaimus, 
Aquatides or Laimydorus, an average of 6 individuals of D. major were 
found to be doing actual feeding or showing pre- or post-feeding aggre-
gation. 
(2) NUMBER OF PREDATORS ACTUALLY FEEDING AT A FEEDING 
SITE FORMED BY THE PREY NEMATODE BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 59-65) 
The average number of predators which were actually feeding on 
prey individuals belonging to different trophic groups at a feeding site 
varied between species of predatory nematodes as well as prey nematodes. 
(A) NUMBER OF PREDATORS ACTUALLY FEEDING AT A SITE UPON 
A SAPROPHAGOUS NEMATODE USED AS PREY 
(FIG. 59) 
The average number of predators recorded feeding upon various 
species of prey nematodes belonging to saprophagous nematodes at a 
feeding site varied with the species of predators to be studied here as well 
as those of prey nematodes. 
a) Number of M. bastiani actually feeding at a site (Fig. 59A): The 
average number of predators feeding upon saprophagous nematodes ranged 
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between 1-3/FS. Maximum number of predators were engaged in feeding 
together upon individuals of Mesorhahdids, Cephalohus or Acroheloides 
used as prey (3/FS). Only one A/, hastiani feeding upon Acroheles at the 
feeding site. Feeding site formed by M. bastiani with the individual of 
Chiloplacus. Tobrilus or Rhahditis, the number of predator engaged in 
acutally feeding was moderate (2/FS). 
b) Number of/4. thornei actually feeding at a site (Fig. 59B): A maximum 
of three predators were recorded at a feeding site which was constructed 
with the individual of Chiloplacus, Mesorhabditis, Tobrilus or Cephalobus 
used as prey. The smallest number of this predator engaged in feeding upon 
Acrobeles individuals taken as prey (1/FS). It was however, moderate in 
case of nematodes belonging to Rhabditis or Acrobeloides when used as 
prey (2/FS). 
c) Number of I . baldus actually feeding at a site (Fig. 59C): Feeding 
site constructed by h. baldus with the individual of various prey species 
belonging to saprophagous nematodes recorded only one L. baldus which 
was observed engaged in feeding except Mesorhabditis or Acrobeloides 
where the number of predators was two at a feeding site. 
d) Number of D. major actually feeding at a site (Fig. 59D): Maximum 
number of feeding individuals of a predator was recorded at the site which 
was constructed with prey nematodes belonging to Mesorhabditis or Tobrilus. 
Number of feeding individuals of D. major did not exceed one/site when 
Acrobeles was tested as prey. This species of predator fed upon Chiloplacus, 
Rhabditis. Cephalobus or Acrobeloides individuals at a sit moderate 
numbers. 
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(B) NUMBER OF PREDATORS ACTUALLY FEEDING AT A SITE UPON 
AN EPIDERMAL FEEDER USED AS PREY 
(FIG. 60) 
Similar to prey nematodes belonging to other trophic groups studied 
here, various species of epidermal feeders used as prey also determined 
the average number of predators involved in feeding upon a prey nematodes 
at feeding site. 
a) Number of M. bastiani actually feeding at a site (Fig. 60A): Feeding 
site formed with the individuals of Tylenchorhynchus or Basiria recorded 
largest number of predators which were engaged in feeding (2/FS). The 
smallest number of predator was found to be feeding at the feeding site 
when Aphelenchoides individuals were used as prey (1/FS). 
b) Number of A. thornei actually feeding at a site (Fig. 60B): A. thornei 
when tested with the individuals of Tylenchorhynchus maximum of them 
(4/FS) were recorded feeding together upon a prey individual. The average 
number of predators feeding was recorded smallest when Basiria or 
Aphelenchoides individuals were tested as prey (2/FS). 
c) Number of L. baldus actually feeding at a site (Fig. 60C): The number 
of feeding individuals of this species of predator remained identical at the 
sites which were formed with Tylenchorhynchus, Basiria ox Aphelenchoides 
individuals (p > 0.05). 
d) Number of D. major actually feeding at a site (Fig. 60D): Largest 
number (3/FS) of predator was observed feeding together upon an indi-
vidual of Tylenchorhynchus. The number of predator engaged in actual 
feeding was of minimum 1/FS in presence of Aphelenchoides while mod-
erate (2/FS) when Basiria individuals were used as prey at the feeding 
site. 
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(C) NUMBER OF PREDATORS ACTUALLY FEEDING AT A SITE 
UPON A MIGRATORY SEMI ENDODERMAL 
FEEDER USED AS PREY 
(FIG. 61) 
The average number of feeding individuals of the four species of 
predators viz., M bastiani, A. thornei, L. baldus or D. major was different 
for different species of migratory semi endodermal feeders. 
a) Number of M. bastiani actually feeding at a site (Fig. 61A): A 
maximum of four individuals of M. bastiani was recorded from each 
feeding site which fed together upon prey nematodes belonging to 
Hirschmanniella. The number of feeding predators was smallest in case 
of Scutellonema or Hoplolaimus (2/FS). Helicotylenchus was an exception 
as no individual of M bastiani continued feeding after wounding or killing 
any of its member. 
b) Number oi A. thornei actually feeding at a site (Fig. 61B): This 
predator failed to form any site with the individuals o^ Scutellonema. The 
average number of .4. thornei engaged in feeding was however, 3/FS when 
individuals oi Hirschmanniella were tested as prey. Helicotylencus could 
retain only one member of this species of predator at the feeding site. When 
Hoplolaimus individuals were used as prey the number of feeding individuals 
of predators was 2/FS. 
c) Number of L. baldus actually feeding at a site (Fig. 61C): The average 
number of predators engaged in feeding did not exceed 1/FS in case of 
all species of migratory semi endodermal feeders studied here except 
Hirschmanniella where two of them fed together. In case oi Helicotylenchus 
or Hoplolaimus, no feeding activity of predators could be recorded at the 
site. 
d) Number of Z>. major actually feeding at a site (Fig. 61D): A maximum 
of three individuals of this species of predator fed together upon an 
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individual of Hirschmanniella. The minimum (2/FS) of predator was engaged 
in actual feeding upon Hoplolaimus or Scutellonema. There was no feeding 
activity recorded in case of Helicotylcnchus as predators did not construct 
any site with this prey nematode. 
(D) NUMBER OF PREDATORS ACTUALLY FEEDING AT A SITE UPON 
ENDODERMAL FEEDERS USED AS PREY 
(FIG. 62) 
Members belonging to the four species of predators studied here fed 
together in different numbers upon prey individuals belonging to the three 
species of endodermal feeders used as prey. 
a) Number of M. bastiani actually feeding at a site (Fig. 62A): Up to 
a maximum of four and a minimum of three M. bastiani were recorded 
feeding together upon a prey individual belonging XoAngiiina and Meloidogyne 
or Heterodera respectively. 
b) Number oi A. thornei actually feeding at a site (Fig. 62B): Most 
predators fed upon a prey individual belonging to the second stage juve-
niles of Meloidogyne or Anguina (3/FS). The average number of ^. thornei 
was small when feeding took place on Heterodera }\i\eni\es at the feeding 
site (2/FS). 
c) Number of L. baldus actually feeding at a site (Fig. 62C): Equal 
number of L. baldus fed upon prey individuals belonging to the three 
species of endodermal feeders (2/FS; p > 0.05). 
d) Number of D. major actually feeding at a site (Fig. 62D): More 
individuals of D. major (3/FS) were engaged in feeding upon a prey 
individual belonging to Meloidogyne than the specimen of Anguina or 
Heterodera where only two predators per site were recorded. 
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(E) NUMBER OF PREDATORS ACTUALLY FEEDING AT A SITE 
UPON A CORTICAL FEEDER USED AS PREY 
(FIG. 63) 
There was very little difference in the number of predators which 
were engaged in actual feeding upon prey individuals belonging to the two 
species of cortical feeders studied here. 
a) Number of M. bastiani actually feeding at a site (Fig. 63A): The 
average number of M. hastiani feeding upon Hemicriconemoides or 
HemicycUophora taken as prey remained same (2/FS: p > 0.05). 
b) Number of A. thornei actually feeding at a site (Fig. 63B): No feeding 
activity by any individual of A. thornei could be observed, this species 
of predator failed to form any site. 
c) Number oi L. baldiis actually feeding at a site (Fig. 63C): L. baldus 
failed to form any feeding site with the individuals oi Hemicriconemoides 
used as prey. Thus, no feeding activity could be recorded. But in case 
oi HemicycUophora only one individual of Z. baldus was recorded engaged 
in feeding at the site. 
d) Number of Z>. major actually feeding at a site (Fig. 63D): Similar 
to M. bastiani, this predator was also present in equal number to feed upon 
Hemicriconemoides or HemicycUophora individuals at the site (2/FS). 
(F) NUMBER OF PREDATORS ACTUALLY FEEDING AT A SITE 
UPON VIRUS VECTORS USED AS PREY 
(FIG. 64) 
Similar to prey nematodes belonging to other trophic groups species 
of prey nematodes belonging to virus vectors used as prey also determined 
the number of predators which were actually feeding upon a prey individual 
at a site. 
a) Number of M. bastiani actually feeding at a site (Fig. 64A): Feeding 
sites formed with Xiphinema individuals recorded maximum number of 
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predators engaged in actual feeding upon a prey nematode (4/FS; p < 0.05). 
The number of feeding individuals of predators remained same in case of 
Paralongidorus, Longhiorus or Paralrichodorus (2/FS; p > 0.05). 
h) Number of A. thornei actually feeding at a site (Fig. 64B): When 
,1. ihornci was tested with the individuals of Xiphinema or Paralongidorus 
maximum of their members were recorded feeding together upon a prey 
individual (3/FS). The average number of predators feeding at a site was 
small when Paratrichodorus individuals were tested as prey (1/FS). 
c) Number of L. baldus actually feeding at a site (Fig. 64C): Two 
individuals of L. baldus remained engaged in actual feeding upon prey 
individuals of Xiphinema or Paralongidorus whereas only one predator 
fed on the individual of Longidorus or Paratrichodorus. 
d) Number of D. major actually feeding at a site (Fig. 64D): Largest 
number of three predators were recorded feeding together upon an indi-
vidual of Xiphinema ox Longidorus at a feeding site. The number of feeding 
individuals of predators was of minimum (1/FS) when individuals of 
Paratrichodorus and moderate (2/FS) when Paralongidorus individuals 
were used as prey. 
(G) NUMBER OF PREDATORS BELONGING TO ANY ONE OF THE 
SPECIES, M. BASTIANI, A. THORNEI, L. BALDUS AND 
D. MAJOR ACTUALLY FEEDING ON INDIVIDUALS 
OF ANY ONE OF THESE FOUR SPECIES 
AT A FEEDING SITE 
(FIG. 65) 
The average number of the four species of predators was found to 
vary with the species of predators studied here. 
a) Number of M. bastiani actually feeding at a site (Fig. 65A): M. 
bastiani fed in maximum numbers (3/FS) at the site which was formed 
with its own individual. The average number of this predator per feeding 
site did not exceed to one when feeding took place on the individual of 
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Laimydorus or Discolaimus, which was however, moderate in case of 
Aquatides (2/FS). 
b) Number oi A. thornei actually feeding at a site (Fig. 65B): Similar 
to M. hastiani, this predator also fed together in maximum numbers at the 
site which was constructed with its own members (4/FS). In case of other 
species of predatory nematodes viz.. Mesodorylaimus, Laimydorus or 
Discolaimus, the number of feeding individuals of A. thornei per feeding 
site remained same (2/FS). 
c) Number of L. baldus actually feeding at a site (Fig. 65C): While, 
no feeding was observed when Mesodorylaimus or Laimydorus individuals 
were used as prey. Only one L. baldus engaged in actual feeding on the 
individual of Aquatides or Discolaimus at a feeding site. 
d) Number of D. major actually feeding at a site (Fig. 65D): Similar 
to M. hastiani and A. thornei. this predator also engaged in actual feeding 
in maximum numbers (4/FS) at the site to feed together upon their own 
individuals. D. mo/or fed on the individuals of the ;\/e5oc/or>7flf;OTM5. Aquatides 
or Laimydorus in minimum at a site (2/FS). 
(3) PRE'FEEDING AGGREGATION OF PREDATORS AT FEEDING 
SITES FORMED BY THE PREY NEMATODES BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 59-65) 
The average number of predators which aggregated at a feeding site 
prior or during their doing actual feeding (pre-feeding aggregation) upon 
prey individuals belonging to different trophic groups was different for 
different species of predators. Pre-feeding aggregation of predators also 
varied with the species of prey nematodes. 
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(A) PRE-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
SAPROPHAGOUS NEMATODES USED AS PREY 
(FIG. 59) 
Pre-feeding aggregation of predators at the sites formed b> different 
species of saprophagous nematodes \aried with the species of predators 
as well as with those of pre> nematodes. 
a) Pre-feeding aggregation of M. bastiani at a site (Fig. 59A): The 
a\ crage number of predators show ing pre-feeding aggregation at a feeding 
site ranged between 1-2/FS. One. when individuals of Chiloplacus, Acrobeles, 
Tohnlus Rhabditis or Acroheloides and two when those of Mesorhabditis 
or Cephalobus were used as prey 
b) Pre-feeding aggregation of A. thornei at a site (Fig. 59B): No 
indnidual of A. thornei was found engaged in pre-feeding aggregation 
at an> site which was formed with the indi\iduals of Chiloplacus or 
Tohnlus However, a maximum of three and a minimum of one individual 
of predator aggregated at the site in case of Rhabditis or Acrobeles re-
spectiveh Number of this predator showing pre-feeding aggregation was 
moderate in presence of pre\ individuals belonging to Mesorhabditis, 
Cephalobus or Acrobeloides 
c) Pre-feeding aggregation of L. baldus at a site (Fig. 59C): Each species 
of saprophagous nematode except Acrobeles or Rhabditis detained one 
individual of L baldus during pre-feeding aggregation at a site. An average 
of two predators showed pre-feeding aggregation around the indniduals 
of Rhabditis. while none in case of Acrobeles exhibited pre-feeding aggregation 
at a feeding site. 
d) Pre-feeding aggregation of D. major at a site (Fig. 59D): Largest 
number of predators (2/FS) showed pre-feeding aggregation when indi-
Mduals of C/?//o/7/flc//i Mesorhabditis. Acrobeles ox Cephalobus were 
253 
used tis pic\ at a site, in comparision lo Tobrilus. Rhahdilis or Acrohcloides 
wheic the number of aggregating individuals of this species of predator 
was onl\ 1 'FS. 
(B) PRE-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
EPIDERMAL FEEDERS USED AS PREY 
(FIG. 60) 
All four species of predators viz.. M hastwni. A ihornei. L baldus 
or D major showed pre-feeding aggregation at the feeding site. The 
number of aggregating individuals of these predators \ar ied with the 
species of nematodes belonging to epidermal feeders studied here as its 
pre \ . 
a) Pre-feeding aggregation of M, bastiani at a site (Fig. 60A): In presence 
of pre> indi\iduals of Tylenchorhynchus, Basiria or Aphelenchoides, an 
equal number of predators showed pre-feeding aggregation at a site (2/ 
rs). 
b) Pre-feeding aggregation of A. thornei at a site (Fig. 60B): A maximum 
of two and a minimum of one predator per feeding site was recorded to 
demonstrate pre-feeding aggregation when indi\ iduals of Tylenchorhynchus 
and Basina or Aphelenchoides respectiveh were used as prey. 
c) Pre-feeding aggregation of L. baldus at a site (Fig. 60C): This 
predator showing pre-feeding aggregation in maximum numbers i.e., three 
predators at a feeding site around the indi\ iduals of Basiria. The aggre-
gating indi\ iduals of predator was minimum (1/FS) in presence of 
Aphelenchoides and moderate (2/FS) in case of Tylenchorhynchus indi-
\ iduals when used as pre \ . 
d) Pre-feeding aggregation of Z). mo/or at a site (Fig. 60D): Only one 
predator showed pre-feeding aggregation at a feeding site when individuals 
of Basiria or Aphelenchoides were used as pre> . The aggregating indi-
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\idiials of this species of predator was maximum (2 ' rS) around prey 
individuals belonging to Tylenchorhynchus. 
(C) I'RE-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
MIGRATORY SEMI ENDODERMAL FEEDERS 
USED AS PREY 
(FIG. 61) 
Various species of migratory semi endodermal feeders studied here 
as its prey influenced the number of predators which showed pre-feeding 
aggregation around a prey at a feeding site. The number of aggregating 
individuals of predators also varied with the species of predator. 
a) Pre-feeding aggregation of M. bastiani at a site (Fig. 61 A): Pre-
feeding aggregation oi M. bastiani was maximum in case of Hoplolaimus 
(3/FS) whereas it was minimum when Scutellonema was used as prey (1 / 
FS). The number of M. bastiani showing pre-feeding aggregation was 
moderate at the site which was constructed with the individual of Helicotylenchus 
or Hirschmanniella (2/FS). 
b) Pre-feeding aggregation oi A. thornei at a site (Fig. 61B): Neither 
feeding nor aggregation was observed when members of Scutellonema 
were tested as prey, since this species of predator failed to construct any 
site. Number of this predator showing pre-feeding aggregation was max-
imum around individuals of Hirschmanniella (3/FS). A. thornei showed 
pre-feeding aggregation in fewer numbers when tested with Hoplolaimus 
(2/FS). A. thornei did not show pre-feeding aggregation at any site around 
the individuals of Helicotylenchus. 
c) Pre-feeding aggregation of L. baldus at a site (Fig. 61C): A maximum 
of two individuals of I . baldus showed pre-feeding aggregation at the site 
formed with prey individuals belonging to Hirschmanniella. The number 
of aggregating predators was least in case of Scutellonema or Helicotylenchus. 
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L haldtis did not show pre- Iceding aggregation when tested with prey 
individuals belonging to Hoplolaimus. 
d) Prc-fecding aggregation of Z). major at a site (Fig. 61D): No pre-
feeding aggregation activit\ was obser\ed at the site when Helicotylenchus 
or Scuwlloncma individuals were used as prey. This predator aggregated 
in maximum numbers around individuals of Hirschmanniella (3/FS) at a 
feeding site. The pre-feeding aggregation was moderate around Hoplolaimus 
individuals (2/FS). 
(D) PRE-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
ENDODERMAL FEEDERS USED AS PREY 
(FIG. 62) 
The average number of predators showing pre-feeding aggregation 
at a feeding site varied with the species of predator and those of endodermal 
feeders used. 
a) Prc-feeding aggregation of M. bastiani at a site (Fig. 62A): The pre-
feeding aggregation of M hasiiani was maximum around Meloidogyne 
iu\eniles (3/FS). It was minimum when the second stage juveniles of 
Aiiiiuina (1/FS) were used as prey. The number of A/. ^a5//a/7/ showing 
pre-feeding aggregation was moderate at the site which were constructed 
with the juveniles of Hetcroiiti a (2/FS). 
b) Prc-feeding aggregation of .4. thornei at a site (Fig. 62B): An equal 
number of .1 thoruci showed pre-feeding aggregation around the indi-
\ iduals of Melokioi^yne or Anguina at a site (1/FS). When sites were 
constructed with the juveniles of Heterodera a maximum of two predators 
at a feeding site showed pre-feeding aggregation. 
c) Prc-feeding aggregation of Z.. baldus at a site (Fig. 62C): Maximum 
indixiduals belonging to this species of predator showed pre-feeding ag-
gregation at a site which was constructed with Meloidogyne or Anguina 
2o6 
individuals (3/FS). The numher of aggregating indixiduals of L haldus 
was minimum when Hctcrodera juveniles were tested as prey (2/FS). 
d) Pre-fceding aggregation of D. major at a site (Fig. 62D): Up to a 
minimum of one and maximum of two predators per feeding site were 
recorded to show pre-feeding aggregation when prc> individuals belonging 
to Meloidogyne or Heierodera and Anguina juveniles respectively were 
used as prey. 
(E) PRE-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
CORTICAL FEEDERS USED AS PREY 
(FIG. 63) 
No pre-feeding aggregation of A. thornei was observed when 
Hemicriconemoides or Hemicycliophora individuals were used as prey at 
the feeding site. L. haldus also failed to form any site with the individuals 
of Hemicriconemoides and hence, predators did not aggregate. Only one 
individual of M hastiani showed pre-feeding aggregation around the individuals 
of Hemicriconemoides or Hemicycliophora at the site. An average of one 
individual of L. haldus showed pre-feeding aggregation at a site which 
w as constructed with the individual of Hemicriconemoides or Hemicycliophora. 
With prey individuals belonging to Hemicycliophora. D. major did not 
show any activity of pre-feeding aggregation. 
(F) PRE-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
VIRUS VECTORS USED AS PREY 
(FIG. 64) 
Four species of virus vectors studied here also determined the 
number of predators which aggregated prior to feeding at feeding sites. 
The number of aggregating individuals of predators was also different for 
each species of predator. 
257 
a) Prc-fccding aggregation of M. hastiani at a site (Fig. 64A): There 
was no prc-feeding activity recorded at any feeding site w hen Paratrichodorus 
individuals were used as prc>. This predator showed pre-feeding aggre-
gation in more numbers around the members oi Lon^idorus (2/FS.) than 
those belonging to Xiphinema or Paralonpicionis (1/FS). 
b) Pre-feeding aggregation of A. thontei at a site (Fig. 64B): Members 
belonging to Xiphinema failed to elicite pre-feeding aggregation responses 
of the members belonging to this species of predator. In presence of other 
species of virus vectors e.g.. Paralongidorus. Longidorus or Paratrichodorus 
an equal number oi A. ihornei exhibited pre-feeding aggregation (1/FS). 
c) Pre-feeding aggregation of Z,. baldus at a site (Fig. 64C): The average 
number of predators engaged in pre-feeding aggregation was recorded 
maximum at the sites which were constructed with the prey individuals 
of Xiphinema. In case of other species of virus vectors viz.. Paralongidorus, 
Longidorus or Paratrichodorus. only one predator was showing pre-feed-
ing aggregation at a feeding site. 
d) Pre-feeding aggregation of Z). major at a site (Fig. 64D): This predator 
did not show any activity of pre-feeding aggregation around prey indi-
viduals belonging to Xiphinema or Paralongidorus. Members belonging 
to Longidorus or Paratrichodorus when used as prey retained only one 
individual of D. major showing pre-feeding aggregation at a feeding site. 
(G) NUMBER OF PREDATORS BELONGING TO ANY ONE OF THE 
SPECIES, M. BASTIANI, A. THORNEI, L. BALDUS AND 
D. MAJOR SHOWING PRE-FEEDING AGGREGATION 
ON INDIVIDUALS OF ANY ONE OF THESE 
FOUR SPECIES AT A FEEDING SITE 
(FIG. 65) 
The four species of predators viz., M. bastiani. A. thornei, L. baldus 
or D. major showed differential pre-feeding aggregation at feeding sites 
which were constructed with different species of predatory nematodes 
studied here. 
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a) l*rc-fccding aggregation of M. hastiani at a site (Fig. 65A): While, 
feeding upon the individuals of MesoJorylaimus. Aquatides or Laimydorus 
an a\erage of one individual of A/ hastiani aggregated prior to feeding 
j i the feeding site. The number of predators showing pre-feeding ag-
gregation around the specimens of Di.scolaimiis was more (2/FS). 
b) Prc-feeding aggregation of A. thornei at a site (Fig. 65B): There 
was no pre-feeding aggregation of this predator around the individual of 
Mcsodorylainius. An average of 1-2 individuals of ^. thornei per feeding 
site aggregated prior to feeding to show pre-feeding aggregation around 
pre> indi\iduals belonging to Aquatides. Laimydorus or Discolaimus. 
c) Pre-feeding aggregation of L. baldus at a site (Fig. 65C): L. baldus 
did not construct any feeding site with the individuals of Mesodorylaimus 
or Laimydorus, neither feeding nor aggregation activities could be ob-
ser\ed. L. baldus, showed pre-feeding aggregation around the member 
of Aquatides or Discolaimus at the feeding site (1/FS). 
d) Pre-feeding aggregation of D. major at a site (Fig. 65D): The number 
of predators aggregated prior to feeding was only one individual per 
feeding site around the individuals of Aquatides. Laimydorus or Discolaimus. 
The number of aggregating individuals of predators was maximum at the 
sites which were constructed with prey individuals belonging to 
Mc.sodor} laimus. 
(4) POST-FEEDING AGGREGATION OF PREDATORS AT FEEDING 
SITES FORMED BY THE PREY NEMATODES BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 59-65) 
All the four species of predators studied here, exhibited post-feeding 
aggregation at feeding site, after they had consumed the prey. The number 
of aggregating indi\ iduals of such predators varied with the species of prey 
nematodes belonging to different trophic groups. 
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(A) I'OST-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
SAPROPHAGOUS NEMATODES USED AS PREY 
(FIG. 59) 
All species of predators studied here, showing post-feeding aggre-
gation at feeding sites in response to the attractants left by prey nematodes 
belonging to different species of saprophagous nematodes. 
a) Post-feeding aggregation of M. bastianiata site (Fig. 59A): Maximum 
number of individuals of this predator was recorded when members be-
longing to Mesorhahdids or Acrobeloides were used as prey (2/FS). The 
number of predators was, however, minimum at the site which was con-
structed with the individuals of Chiloplacus, Acrobeles, Tobrilus, Rhabditis 
or Cephalobus (1/FS). 
b) Post-feeding aggregation of A. thornei at a site (Fig. 59B): Upto 
two individuals of A. thornei per feeding site remained aggregated after 
when the feeding was completed upon prey individuals belonging to 
Mesorhabditis, Tobrilus, Cephalobus or Acrobeloides. The attractants 
left by Chiloplacus. Acrobeles or Rhabditis individuals at their sites could 
hold only one individual of this predator at a site to show post-feeding 
aggregation. 
c) Post-feeding aggregation of L. baldus at a site (Fig. 59C): This 
predator remained at each feeding site in equal number (1/FS) to show 
post-feeding aggregation in response to the attractants which were left by 
different species of saprophagous nematodes. 
d) Post-feeding aggregation of Z). major at a site (Fig. 59D): D. major 
showed strong post-feeding aggregation at the site where feeding was 
completed upon Mesorhabditis individuals (3/FS). The aggregation was 
moderate in case of Tobrilus (2/FS) but was recorded minimum from 
the sites where feeding was completed upon Chiloplacus. Acrobeles, Rhabditis, 
Cephalobus or Acrobeloides. 
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(K) POST-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
EPIDERMAL FEEDERS USED AS PREY 
(FIG. 60) 
Though, each species of predator showed post-feeding aggregation 
at leeding sites but there was little variation in the number of aggregating 
indniduals of predators at the sites constructed with the species of 
epidermal feeders used here as its pre>. 
a) Post-feeding aggregation of M. bastiani at a site (Fig. 60A): This 
predator exhibited post-feeding aggregation in maximum numbers when 
Basina indi\iduals were used as prey (2/FS). M bastiani remained 
aggregated after completing their feeding upon Tylenchorhynchus or 
Aphelenchoides in fewer number as compared to Basiria (1/FS). 
b) Post-feeding aggregation of A. thornei at a site (Fig. 60B): A 
maximum of three and a minimum of one predator per feeding site was 
recorded to show post-feeding aggregation when Tylenchorhynchus or 
Basina and Aphelenchoides individuals were used as prey respectively. 
c) Post-feeding aggregation of Z,. baldus at a site (Fig. 60C): An equal 
number of L baldus showed post-feeding aggregation at the site which 
w as constructed b> L baldus with the prey individuals of Tylenchorhynchus, 
Basina or Aphelenchoides (1/FS). 
d) Post-feeding aggregation of Z). major at a site (Fig. 60D): A maximum 
of two and a minimum of one individual of D major exhibited post-feeding 
aggregation at the feeding site which was formed with the prey individuals 
of Bastna and Tylenchorhynchus or Aphelenchoides respectively. 
(C) POST-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
MIGRATORY SEMI ENDODERMAL FEEDERS 
USED AS PREY 
(FIG. 61) 
Predators showed post feeding aggregation in varying numbers at 
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the site where feeding was completed upon different species of prey 
nematodes belonging to migratory semi endodermal feeders. 
a) Post-feeding aggregation of M. bastiani at a site (Fig. 61 A): On an 
average of three individuals of M. bastiani per feeding site remained 
engaged in post feeding aggregation when individuals of Hirschmanniella 
or Sciitellonema were used as prey. The number of aggregating individuals 
of predators after feeding was minimum in presence of the attractants left 
by Helicotylenchus individuals (J/FS), The number of predators showing 
post-feeding aggregation in case of Hoplolaimus was moderate (2/FS). 
b) Post-feeding aggregation oiA. thornei at a site (Fig. 61B): The post-
feeding aggregation of ^. thornei was maximum at the sites which were 
constructed with the prey individuals of Hirschmanniella or Hoplolaimus 
(2/FS). Only one predator was present per feeding site to show its post-
feeding aggregation activities when Helicotylenchus was used as prey. No 
post-feeding aggregation activity of this predator was observed in case of 
Scutellonema at the feeding site. 
c) Post-feeding aggregation of Z,. baldus at a site (Fig. 61C): No post-
feeding aggregation was observed in case of Hoplolaimus as no feeding 
site was formed. Whereas, only one individual of L. baldus was found to 
be aggregated per feeding site after when the prey individuals belonging 
to Hirschmanniella, Scutellonema or Helicotylenchus were consumed at 
their respective sites. 
d) Post-feeding aggregation of D. major at a site (Fig. 61D): A maximum 
of two and a minimum of one predator was found showing post-feeding 
aggregation at the feeding site which were constructed with the prey 
individuals of Hirschmanniella or Scutellonema and Hoplolaimus respec-
tivelv. 
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(D) POST-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
ENDODERMAL FEEDERS USED AS PREY 
(FIG. 62) 
Different species of predators tested here, responded differently at 
feeding sites in presence of the attractants left hy the consumed individuals 
of endodermal feeders. The number of aggregating indi\iduals also varied 
with the species of predators as well as species of prey nematodes. 
a) Post-feeding aggregation of M. bastiani at a site (Fig. 62A): Largest 
number of A/, bastiani showing post-feeding aggregation was at the feeding 
site \vhich was formed with the individual of-4/7g///«o juveniles (3/FS). 
The number of aggregating predators was fewer in case of Meloidogyne 
or Heterodera juveniles (2/FS). 
b) Post-feeding aggregation oiA. thornei at a site (Fig. 62B): Maximum 
number of A. thornei showed post-feeding aggregation at the site which 
was constructed with the prey individuals belonging to Meloidogyne or 
Heterodera (3/FS). However, fewer number of predators exhibited post-
feeding aggregation at the site where feeding took place earlier upon 
Anguina juveniles (2/FS). 
c) Post-feeding aggregation of L. baldus at a site (Fig. 62C): This 
predator after consuming Anguina or Heterodera juveniles remained 
aggregated in more numbers at the feeding sites (2/FS). The average 
number of aggregating predators was only one per feeding site when 
Meloidogyne juveniles were tested as prey. 
d) Post-feeding aggregation of D. major at a site (Fig. 62D): More 
predators remained aggregated at a site after completing feeding upon 
individuals belonging to Meloidogyne or Anguina (2/FS) in comparision 
to Heterodera where only one predator per feeding site was recorded. 
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(K) POST-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
CORTICAL FEEDERS USED AS PREY 
(FIG. 63) 
All species of predators studied here, showed post-feeding aggre-
gation at the sites but there was very little difference in their number when 
individuals belonging to cortical feeders were used as prey. 
a) Post-feeding aggregation of M. bastiani at a site (Fig. 63A): An 
equal number of M bastiani remained aggregated after completing their 
feeding upon Hemicriconemoides or Hemicycliophora at the feeding site. 
b) Post-feeding aggregation of A. thornei at a site (Fig. 63B): Neither 
feeding nor pre- or post-feeding aggregation activities could be observed 
as no predator succeeded in forming any feeding site. 
c) Post-feeding aggregation of L. baldus at a site (Fig. 63C): This 
predator was found showing post-feeding aggregation at a site which was 
constructed with the prey individual of Hemicycliophora (1/FS). There was 
no such activity when Hemicriconemoides individuals were used as prey, 
predators failed to construct any feeding site. 
d) Post-feeding aggregation of/>. major at a site (Fig. 63D): A maximum 
of two and a minimum of one individual of D. major per feeding site were 
showing post-feeding aggregation at the feeding site which was formed 
with the prey individuals belonging to Hemicycliophora or Hemicriconemoides. 
(F) POST-FEEDING AGGREGATION OF PREDATORS AT VARIOUS 
FEEDING SITES FORMED BY DIFFERENT SPECIES OF 
VIRUS VECTORS USED AS PREY 
(FIG. 64) 
Similar to the other trophic groups studied in this thesis, this group 
also influenced the number of predators which showed post feeding ag-
gregation at the feeding sites when virus vectors were tested here as their 
pre\ . 
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a) Post-feeding aggregation of M. bastiani at a site (Fig. 64A): Upto 
an average of three predators per feeding site were recorded at the site 
during post-feeding aggregation when Xiphinema individuals were used 
as prey. The number of aggregating predators was moderate (2/FS) in case 
of Longidorus, while it was smallest when tested with Paralongidorus 
or Paratrichodorus. 
b) Post-feeding aggregation oi A. thornei at a site (Fig. 64B): Largest 
number of predator showing post-feeding aggregation was recorded at the 
site where feeding took place earlier upon the prey individuals oiParalongidorus 
(3/FS). A. thornei remained engaged in post-feeding aggregation at a 
feeding site which vvas formed with the individuals of Xiphinema or 
Longidorus (2/FS) and Paratrichodorus individuals (1/FS). 
c) Post-feeding aggregation oi L. baldus at a site (Fig. 64C): There was 
only one individual of I . baldus found showing post-feeding aggregation 
at a site where feeding was completed upon the individuals o{ Xiphinema, 
Longidorus ov Paratrichodorus. The aggregating individuals of this species 
of predator were, however, more when Paralongidorus individuals were 
used as prey (2/FS). 
d) Post-feeding aggregation of D. major at a site (Fig. 64D): Maximum 
of three and minimum of one individual of D. major was recorded to 
be present at the feeding site to show post-feeding aggregation in response 
to the attractants left by Paralongidorus. The other two species of virus 
vectors viz., Xiphinema or Longidorus elicited moderate aggregation 
response of this predator after when prey individuals were completely 
consumed (2/FS). 
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((;) NUMBER OF PREDATORS BELONGING TO ANY ONE OF THE 
SPECIES, M. BASTIANI, A. THORN EI, L. BALDVS OR D. MAJOR 
SHOWING POST-FEEDING AGGREGATION ON 
INDIVIDUALS OF ANY ONE OF THESE 
FOUR SPECIES AT A FEEDING SITE 
(FIG. 65) 
The four species of predators viz.. M. hasiiani, A. ihornei, L. haldus 
and D. major were showing post-feeding aggregation at feeding sites 
which were constructed with the species of predatory nematodes studied 
here. 
a) Post-feeding aggregation of M. bastiani at a site (Fig. 65A): A 
maximum of three individuals of M. bastiani exhibited post-feeding ag-
gregation together at the site where feeding took place upon individuals 
of Aquatides, Laimydorus or Discolaimus. The number of aggregating 
individuals of this predator remained two at a site in presence of Mesodorylaimus. 
b) Post-feeding aggregation of A. thornei at a site (Fig. 65B): Maximum 
response of this species of predator was recorded during post-feeding 
aggregation around the individuals oi Aquatides or Discolaimus (4/FS). 
The number of aggregating individuals of ^ . thornei showing post-feeding 
aggregation was minimum in case oi Mesodorylaimus (1/FS) and moderate 
around the individuals of Laimydorus (2/FS). 
c) Post-feeding aggregation of £. baldus at a site (Fig. 65C): No post-
feeding aggregation activity was observed with the individuals belonging 
to Mesodorylaimus or Laimydorus. However, an average of 1-2 individuals 
of L. haldus remained aggregated at a site where feeding was completed 
earlier upon the individuals belonging either to Discolaimus or Aquatides. 
d) Post-feeding aggregation of D. major at a site (Fig. 65D): This 
species of predator aggregated in maximum numbers during post feeding 
aggregation in response to the attractants left by there own members (5/ 
FS). Attractants left by the prey individuals belonging to Aquatides or 
266 
Laimydonts could hold three predators per feeding site. Smallest number 
of D. major showed the post-feeding aggregation around the individuals 
of Mesodorylaimus at a site (2/FS). 
DISCUSSION 
Esser (1963) reported aggregation of several dorylaim predators 
around an excised individual of prey. Similar aggregation behaviour was 
noted by Bilgrami & Jairajpuri (1985c) for A. thornei and Shafqat et. al., 
(1987) for D. stagnalis, with the predators in both these cases aggregated 
around a prey nematode which had been injured earlier by another predator 
belonging to their own kind. Such an aggregation of predators around prey 
nematodes was also observed by Yeates (1969) in case of Diplenteron 
colobocercus; Khan et al. (1991) in case of .4. nivalis and Khan et al. 
(1995a) in case of A. americanus and D. sihicolus. Bilgrami & Jairajpuri 
(1990) observed both M. longicaudatus and S4. fortidense doing feeding 
in groups and showing post-feeding aggregation at feeding site. All the 
four species of predators studied here, namely, M. bastiani, A. thornei, 
L. baldus and D. major were found to be aggregated around excised prey 
individuals, do show pre-feeding aggregation, feeding in groups and showed 
post-feeding aggregation at the feeding site. During present studies, 
values of the four parameters selected to study aggregation behaviour were 
quite variable for each of the above mentioned species of predators when 
members belonging to different trophic groups were used as prey. All 
members of predators present a feeding site usually did not indulge in 
feeding activity. The individuals of a predatory species actually involved 
in feeding were always less in number than the total number of their kind 
which were present during the period of feeding at a feeding site. 
In the earlier studies, upto five individuals of A. thornei (Bilgrami 
et al., 1985c); four of D. stagnalis (Shafqat et al.., 1987); two of A. nivalis 
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(Khan cl al.. 1991) and six each of M fortidens and M. longicaudatus 
(Hilgrami & Jairajpuri. 1990) were reported feeding together upon prey 
individual at a feeding site. In the present study however. 1-4 individuals 
of each one of the species of .\/. hastiani. A. thornei or D. major and 
1-2 individuals of I . haldus were found to be feeding on a prey individual 
at a feeding site. The variation and the range in the number of individuals 
feeding together upon a specimen of prey nematode at a feeding site 
reflects predatory potentials and preferential feeding babbits of different 
species of predatory nematodes. 
Post-feeding aggregation at a feeding site was a common phenom-
enon in case of all the four species of predators studied here. Post-feeding 
aggregation might have resulted due to lingering effects of prey kairomones/ 
attractants at such feeding sites where prey individuals were consumed 
by the predators. Bilgrami et. ai, (1985c) and Shafqat et. al., (1987) have 
demonstrated that predators are able to recognize their own body secre-
tions. In view of this, another factor influencing the post- feeding aggre-
gation of predator at a feeding site could be the oesophageal fluids released 
by the predators for the extra-corporeal digestion of the body of the prey. 
However, the secretions emanated by predator together with the kairomones 
of the prey individuals may also be responsible for post-feeding aggre-
gation of predators at a feeding sites. As for their body secretion, the 
predatory individuals present at a feeding site are liable to produce their 
body secretion near one another, leading to complex pattern of their 
concentrated chemical attraction gradient which might have resulted into 
post-feeding aggregation of predators. The effectiveness of such a situation 
may depend upon the rate of dispersion, emission and degradation of active 
attractant ingredients. High rate of dispersion of concentrated attractants 
and low rate of their degradation may form long lasting minimum per-
ceptible attraction gradient which could hold predators in the post-feeding 
phase at a feeding site in larger number and for a longer duration. 
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The role of cpidielic pheromones may not be ruled out in post 
feeding aggregation activities of predatory nematodes (Bilgrami, 1997). 
Such pheromones which act intra-specifically may also influence predators 
to aggregate at feeding sites. Such a population regulation has been re-
ported in Caenorhahditis elegans due to the presence of a substance similar 
to hydroxylated short chain fatty acids when food was depleting (Golden 
& Riddle, 1982). The aggregation of predators at feeding sites may not 
only help them to overcome food deficiency but also increase their fe-
cundity by increasing their chances of sexual contacts. Besides, aggre-
gation of predators at feeding sites may also act as a kind of protective 
device since random finding of food source (prey) would often be detri-
mental to an organism's ability to survive because of unnecessary energy 
expenditure. This effect on the survival is specially important in organisms 
like nematodes which have low agility. Chemical cues and behavioural 
responses to these cues, therefore, probably play a major role in all aspects 
of nematode survival. 
CHAPTER 4 
AGGREGATION BEHAVIOUR OF PREDATORS IV: ANALYSIS 
OF AGGREGATION BEHAVIOUR OF PREDATORS AT 
FEEDING SITES IN RELATION TO 
PREY TROPHIC GROUPS 
INTRODUCTION 
Chemicals released by one organism and perceived by another are 
classified as semiochemicals (Nordlund et al., 1981). Semiochemicals are 
divided into pheromones and allelochemics. The kairomones and allomones 
which belong to former category eJicite interspecific responses of various 
organisms. Allelochemics elicite chemosensory responses between mem-
bers of the same species. Free living and plant parasitic nematodes are 
known to recognize and utilize signals from both categories of semiochemicals 
(Heuttel, 1986). The existence of sex and aggregation pheromones has been 
demonstrated in plant parasitic by Tahseen & Bilgrami (1994), in animal 
parasitic nematodes by Croll (1977) and in free living nematodes by Green 
(1980). However, among semiochemicals the role of kairomones or allomones 
released by different species of prey nematodes firstly, in food finding 
activities of the predatory nematodes and secondly, in the post-feeding 
aggregation shown by the predatory nematodes is largely unexplored. 
Considering the importance of predatory nematodes as biocontrol 
agents various parameters taken up in the previous three chapters in order 
to study aggregation behaviour of M. bastiani, A. thornei, L. baldus and 
D. major, are analysed here in relation to each trophic group so that the 
role of prey kairomones and allomones in aggregation behaviour of 
predatory nematodes at feeding sites may be analysed. 
MATERIALS AND METHODS 
This chapter presents characterization and analysis of the aggrega-
tion parameters, namely, number of feeding sites formed by predators, total 
duration for which a feeding site existed, time of actual feeding by pred-
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ators. duraiion of post-feeding aggregation of predators around prey in-
dividuals at a feeding site, number of predators doing actual feeding or 
showing pre-feeding or post-feeding aggregation at a feeding site and 
average time of site formation in relation to various prey trophic groups. 
Analysis was made by obtaining mean values of a trophic group for a 
particular aggregation parameter. For example mean number of feeding 
sites formed by predators with a variety of prey species belonging to 
saprophagous group of nematodes was calculated by summing up the 
number of sites constructed by a particular species of predator with all 
species of saprophagous nematodes and dividing it by the number of 
saprophagous species used as prey. Similarly, mean values of the above 
mentioned eight aggregation parameters were calculated, analysed and 
discussed for each species of these four predators^ in relation to each one 
of the seven prey trophic group (saprophagous nematodes, epidermal feeders, 
migratory semi endodermal feeders, endodermal feeders, cortical fee^rs^ 
virus vectors and predatory nematodes) studied fiere. 
RESULTS 
Various parameters selected here for the study of aggregation 
behaviour of predatory nematodes are listed above under the section of 
"Materials and Methods " of this chapter. These parameters when analysed 
in relation to different prey trophic groups explained aggregation behaviour 
of predatory nematodes in response to prey kairomones and allomones. 
Values for each aggregation parameter were found to be different for each 
trophic group of prey nematodes. In this analysis however, these eight 
parameters selected for the study of aggregation behaviour were found to 
be interdependent. 
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A) AVERAGE NUMBER OF FEEDING SITES FORMED BY PREDATORS 
WITH PREY NEMATODES BELONGING TO 
DIFFERENT TROPHIC GROUPS 
(FIG. 66) 
The mean number of sites constructed by the four species of pred-
ators viz.. M. hastiani. A. thornei, L. baldusand D. major was found to 
be different with different prey trophic groups. 
a) Number of feeding sites formed by M. bastiani (Fig. 66A): Out of 
the seven trophic groups studied here, prey nematodes belonging to epi-
dermal or endodermal feeders were prefered most by this predator. Con-
sequently, with epidermal and endoder0mal feeders as prey, members of 
M. bastiani formed an average of 12-13 feeding sites during an observation 
period of five hours. The average number of sites constructed by M 
bastiani in presence of saprophagous, migratory semi-endodermal or virus 
vector nematodes was moderate (8-10 FS/300m). The value of the average 
number of sites formed by M. bastiani with the specimens of the cortical 
feeders or with the predators was found to be just one. 
b) Number of feeding sites formed by A. thornei (Fig. 66B): This 
predator prefered endodermal feeders most. More individuals of this prey 
were killed by A. thornei to construct maximum number of sites for their 
feeding (14 FS ± 0.57; CV = 4%). In comparision to endodermal feeders 
only 11-12 feeding sites came into existence when individuals belonging 
to saprophagous or epidermal feeders were tested as prey. When released 
with the members of migratory semi endodermal feeders or virus vectors. 
A. thornei could construct moderate number of sites ranging between 6-
8 during entire period of observation. The value for the average number 
of sites formed by A. thornei with the specimen of predators was found 
to be just two. This species of predator failed to make any site with the 
members of cortical feeders. 
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c) Number of feeding sites formed by L. baldus (Fig. 66C): Members 
of this species of predator preferred endodermal or epidermal feeders most 
and thus, constructed maximum sites (11 FS/300m) for their feeding and 
aggregation activities. L haldus formed a moderate number of 6-8 sites 
in presence of pre\ individuals belonging to saprophagous. migratory semi 
endodermal feeders or virus vectors during an entire period of observation. 
The average number of site constructed by this predator with the individual 
of cortical feeders or with the predators was found to be just one. 
d) Number of feeding sites formed by D. major (Fig. 66D): Endodermal 
feeders were most vulnerable to D. major as maximum number of feeding 
sites (15 FS/300m) were constructed with them. The average number of 
feeding site constructed by D. major in presence of individuals of cortical 
feeders or predators was minimum (2 FS/300m). The average number of 
sites constructed by D. major in presence of saprophagous nematodes or 
epidermal feeders was moderate (12-13 FS/300m). 
B) DURATION OF THE EXISTENCE OF FEEDING SITE OBTAINED 
WITH PREY NEMATODES BELONGING TO 
DIFFERENT TROPHIC GROUPS 
(FIG. 67) 
The average duration for which a feeding site existed was found to 
be different with different prey trophic groups as well as varied with the 
species of predators. 
a) Total duration of a site formed by M. bastiani (Fig. 67A): Feeding 
sites which were constructed by M. bastiani with the individuals of epidermal 
feeders or predators lasted for a longest duration of 73-75m. The average 
duration of a feeding site remained same when saprophagous. cortical 
feeders or virus vectors were tested as prey (66 m; p > 0.05). The feeding 
sites constructed by the members of this species of predator lasted for 
shortest duration in presence of migratory semi endodermal feeders (60 m). 
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b) Total duration of a site formed by A. thornei (Fig. 67B): This predator 
failed to construct any feeding site with cortical feeders. Feeding site 
constructed by A. Ihornei with the individuals of virus vectors lasted for 
longer duration (87m; CV = 17%; p < 0.05). Feeding sites were terminated 
within 46m, when a site was formed with prey individuals belonging to 
migratory semi endodermal feeders. Feeding sites existed with saproph-
agous. epidermal, endodermal feeders or predatory groups for a moderate 
period of 76-80m. 
c) Total duration of a site formed by L. baldus (Fig. 67C): Feeding sites 
formed by L. baldus with the individuals of cortical feeders lasted for 
a maximum duration of 63m ± 1.12; CV = 2%; p < 0.05. The duration 
for which a site remained active was, however, the least in case of mi-
gratory semi endodermal feeders or predatory groups. Feeding site formed 
by L. baldus with the individual belonging to saprophagous, virus vectors, 
epidermal or endodermal feeders lasted for a moderate duration of 51-59m. 
d) Total duration of a site formed by D. major (Fig. 67D): Feeding 
sites which were constructed with the individuals of virus vectors or 
epidermal feeders existed for a maximum duration (90m). It was, however, 
minimum when members belonging to migratory semi endodermal feeders 
were tested as prey (68m). The longevity of a feeding site was recorded 
to be moderate (84-87m) with the individuals belonging to saprophagous, 
endodermal, cortical feeders or predators. 
(C) DURATION OF ACTUAL FEEDING DONE BY PREDATORY 
NEMATODES ON PREY NEMATODES BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 68) 
The time spent by different species of predators for their actual 
feeding upon prey individuals varied with different species of predators 
as well as with various trophic groups of prey nematodes. 
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a) Time spent by M. bastiani on its actual feeding at a site (Fig. 68A): 
Out ofthc total duration for which a site existed M bastiani spent maximum 
(49ni = 67%) on their feeding upon pre> individuals belonging to epidermal 
feeders. The time of actual feeding upon members belonging to saproph-
agous. endodermal feeders and virus vectors was moderate (41 -44m) which 
constituted 61-63% of the total duration for which the feeding site existed. 
Predators, however, spent little time i.e., 46% (30m) of the total duration 
of a feeding site on their feeding upon cortical feeders. 
b)Time spent by A. thornei on its actual feeding at a site (Fig. 68B): 
This predator failed to construct any site with the individuals of cortical 
feeders and hence, no feeding could be observed. Feeding by A. thornei 
continued for maximum duration (67m = 80% of the total duration of a 
site) upon prey individuals belonging to virus vectors. To complete their 
feeding upon saprophagous, endodermal feeders or predators, A. thornei 
required comparatively little time (41-44m) constituting 53-57% of the 
total duration of the feeding site. Time spent by this predator on their 
feeding upon epidermal or migratory semi endodermal feeders was mod-
erate i.e.. 51m and 28m which corresponded to 65% and 60% of the total 
duration of the site. 
c) Time spent by L. baldus on its actual feeding at a site (Fig. 68C): 
A maximum time of 41m (68% of the total duration of a feeding site) was 
spent by L. baldus on its feeding upon epidermal feeders. Feeding lasted 
for a shortest duration of 14-28m in case of migratory semi endodermal 
feeders or cortical feeders which corresponded to 44-61% of the total 
duration for which the feeding site remained active and alive. When feeding 
upon saprophagous. virus vectors and endodermal feeders, L. baldus spent 
moderate period of time (32-33m) which corresponded to 61-64% of the 
total duration for which a site existed. 
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d) Time spent by D. major on its actual feeding at a site (Fig. 68D ) : 
Unlike other species of predators studied here. D. major spent a maximum 
of 64-75% of the total duration of a feeding site to complete its feeding 
on virus vectors, predators, epidermal, endodermal or cortical feeders. 
Their feeding was completed quickly upon migratory semi endodermal 
feeders requiring only 28m (50% of the total duration of a site). D. major 
required moderate time (52m) to complete its feeding upon saprophagous 
nematodes. This corresponded to 6 1 % of the total duration of a feeding 
site. 
D) TIME SPENT BY PREDATORS ON THEIR POST-FEEDING 
AGGREGATION AT A FEEDING SITE FORMED WITH 
PREY NEMATODES BELONGING TO 
DIFFERENT TROPHIC GROUPS 
(FIG. 68) 
The time of post-feeding aggregation of predators at a site was 
different for different species of predators and varied with different 
trophic groups of prey nematodes. 
a) Time spent by M. bastiani on post-feeding aggregation (Fig. 68A ) : 
The average time of post-feeding aggregation of M. bastiani was maximum 
at feeding sites which were formed with cortical feeders. Predators spent 
a maximum of 35m constituting 54% of the total duration of a feeding 
site. The average number of aggregating individuals of this predator was 
moderately ranged between 25-3Im at the site when saprophagous, virus 
vectors, predators, migratory semi endodermal or endodermal feeders were 
tested as prey. This period of aggregation corresponded to 37-43% of 
the total duration of a feeding site. M. bastiani exhibited post feeding 
aggregation for minimum period (24m = 33% of the total duration of a 
site) in case of epidermal feeders. 
b) Time spent by A. thornei on post-feeding aggregation (Fig. 68B): 
A. thornei did not show post-feeding aggregation with the cortical feeders. 
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Predators ho\\c\cr. exhibited post-feeding aggregation for a maximum of 
35-37m at the sites which were formed with the individuals belonging to 
predators or endodermal feeders. The time of their aggregation was 44-
47% of the total duration of a site. Predators remained aggregated for a 
minimum of 17m after completing their feeding upon virus vectors and 
spent 20% of the total duration of a feeding site for this activity. When 
saprophagous. migratory semi endodermal or endodermal feeders were 
tested as prey. A. thornei exhibited post-feeding aggregation for a moderate 
period ranging between 19-33m i.e., 40-43% of the total duration of a 
site. 
c) Time spent by L. baldus on post-feeding aggregation (Fig. 68C): 
After completing its feeding upon cortical or migratory semi endodermal 
feeders. L. baldus showed post-feeding aggregation for a maximum 56% 
of the total duration of a feeding site. Post-feeding aggregation was least 
in case of epidermal feeders, where predators spent only 32% of the total 
duration of a site. Members of Z,. baldus remained aggregated at feeding 
sites for a moderate period ranging between 11-21m (36-39% of the total 
duration of feeding site) after feeding upon saprophagous, virus vectors, 
predators and endodermal feeders. 
d) Time spent by D. major on post-feeding aggregation (Fig. 68D): 
Sites formed by D. major w ith the saprophagous nematodes exhibited post-
feeding aggregation for longer period (34m), constituting 39% of the total 
duration of a feeding site. Post-feeding aggregation corresponded to a 
minimum of 21m (25% of the total duration of a site) when cortical feeders 
were tested as prey. Predators remained aggregated for moderate duration 
when tested with epidermal feeders, migratory semi endodermal or endodermal 
feeders. 
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E) NUMBER OF PREDATORS FEEDING OR SHOWING PRE- OR 
POST-FEEDING AGGREGATION AT A FEEDING SITE 
WITH PREY NEMATODES BELONGING TO 
DIFFERENT TROPHIC GROUPS 
(FIG. 69) 
Total number of predators which were engaged either in feeding or 
showing pre- or post-feeding aggregation activity was different for dif-
ferent species of predators as well as varied with different prey trophic 
groups. 
a) Number of M. bastiani present at a feeding site (Fig. 69A): The 
average number of predators which were engaged either in feeding or 
showing pre- or post-feeding aggregation at a feeding site was maximum 
when endodermal feeders were tested as prey (7/FS). The number of 
feeding and aggregating individuals of M. bastiani was recorded minimum 
at the sites with the individual of saprophagous, epidermal or cortical 
feeders (5/FS). Members of this species of predator were present in 
moderate numbers when virus vectors, predators or migratory semi endodermal 
feeders were used as prey (6/FS). 
b) Number of A. thornei present at a feeding site (Fig. 69B): This 
predator did not show any activity with the individual of cortical feeders 
at a site. A. thornei was present in maximum numbers at the sites which 
were constructed with the prey individuals belonging to endodermal feed-
ers or predators (7/FS). Feeding and aggregating individuals of ^. thornei 
were present in moderate numbers when epidermal or virus vectors were 
used as prey (6/FS). Fewer individuals oi A. thornei was recorded at Uthe 
sites which were constructed with saprophagous or migratory semi endodermal 
feeders (5/FS). 
c) Number of L. baldus present at a feeding site (Fig. 69C): The number 
of feeding and aggregating individuals of I . baldus was recorded maximum 
(5/FS) when the sites were constructed with endodermal feeders. Fewer 
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incli\ iduals of this predator were present at the sites in presence of cortical 
feeders (2/FS). The number of predators per feeding site was moderate 
in case of epidermal feeders or virus vectors (4/FS). 
d) Number of D. major present at a feeding site (Fig. 69D): A maximum 
of six individuals of D. major were recorded either feeding or showing 
pre- or post-feeding aggregation at a feeding site in presence of the 
individuals of endodermal feeders. The number of such predators was less 
(4/FS) when migratory semi endodermal. epidermal or cortical feeders 
were tested as prey. Moderate number of predators were recorded at the 
sites which were constructed with saprophagous, virus vectors or predators 
(5/FS). 
F) NUMBER OF PREDATORS ACTUALLY FEEDING UPON A PREY 
NEMATODE BELONGING TO DIFFERENT TROPHIC 
GROUPS AT A FEEDING SITE 
(FIG. 70) 
The average number of predators which were actually feeding upon 
prey nematodes belonging to different trophic groups was different for 
different species of predators as well as varied with different trophic 
groups of prey nematodes. 
a) Number of M. bastiani actually feeding at a site (Fig. 70A): The 
number of this predator involved in actual feeding upon a prey individual 
belonging to virus vector or endodermal feeders was recorded maximum 
(3/FS). Sites constructed by M. bastiani with saprophagous, predators, 
epidermal, migratory semi endodermal or cortical feeders was recorded 
on an average of two predators per feeding site. 
b) Number oiA. thornei actually feeding at a site (Fig. 70B): No feeding 
activity was recorded upon cortical feeders as this predator failed to form 
any feeding site. A maximum of three individuals o{ A. thornei engaged 
in feeding together upon an individual of epidermal, endodermal feeders 
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oi predators. The niimher of feeding individuals of this predator was 
moderate (2/rS) in presence of saprophagous or virus vectors and minimum 
when tested with migratory semi endodermal feeders (1/FS). 
c) Number of L. baldus actually feeding at a site (Fig. 70C): Number 
of L. haldus engaged in feeding at a site was maximum (2/FS) in case of 
\ irus vectors or endodermal feeders whereas it was recorded minimum 
when the sites were constructed with saprophagous, predators, epidermal, 
migratory semi endodermal or cortical feeders (1/FS). 
d) Number of Z). major actually feeding at a site (Fig. 70D): The average 
number of feeding individuals of D. major remained same at the site in 
case of each trophic group of prey nematodes (2/FS). 
(G) NUMBER OF PREDATORS SHOWING PRE-FEEDING 
AGGREGATION AROUND A PREY NEMATODE 
BELONGING TO DIFFERENT TROPHIC 
GROUPS AT A FEEDING SITE 
(FIG. 70) 
The number of predators showing pre-feeding aggregation at a feeding 
site was different for each species of predator as well as varied with the 
different trophic groups of prey nematodes. 
a) Number of M. bastiani showing pre-feeding aggregation at a site (Fig. 
70A): The average number of M. bastiani showing pre- feeding aggregation 
at a feeding site around a prey individual belonging to saprophagous, 
epidermal, migratory semi endodermal or endodermal feeders was max-
imum (2/FS). The average number of this predator was identical in case 
of cortical feeders, predators and virus vectors (1/FS). 
b) Number of A. thornei showing pre-feeding aggregation at a 
site (Fig. 70B): A. ihornei did not show any pre- feeding activity around 
the individuals of cortical feeders. A maximum number of this predator 
showed pre-feeding aggregation when saprophagous or migratory semi 
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cndodcrmal Iccdcrs were used as prey (2/I-'S). Onl\ one individual of this 
predator was recorded at a feeding site before consuming an individual 
ol \ i rus vectors, predators, epidermal or endodermai feeders. 
c) Number of L. baldus showing pre-feeding aggregation at a site 
(Fig. 70C): On an a\erage a maximum of three individuals of I . baldus 
per feeding site exhibited pre-feeding aggregation around endodermai 
feeders. This predator failed to show any pre-feeding aggregation activity 
when cortical feeders were used as prey. Only one individual of L. baldus 
was present around the individuals belonging to saprophagous. predators, 
virus vectors and migratory semi endodermai feeders at a site. The ag-
gregation was moderate when epidermal feeders were tested here as its 
prey (2/FS). 
d) Number of D. major showing pre-feeding aggregation at a site 
(Fig. 70D): The average number of predators aggregated prior to feeding 
at a site in response to the attractants dispersed by saprophagous or 
endodermai feeders was recorded maximum (2/FS). There was no pre-
feeding aggregation around cortical feeders. When virus vectors, pred-
ators, epidermal or migratory semi endodermai feeders were used as prey 
only one individual of this predator exhibited pre-feeding aggregation. 
H) NUMBER OF PREDATORS SHOWING POST-FEEDING 
AGGREGATION AT A FEEDING SITE FORMED 
BY A PREY NEMATODE BELONGING TO 
DIFFERENT TROPHIC GROUPS 
AT A FEEDING SITE 
(FIG. 70) 
The number of predators which remained aggregated after complet-
ing their feeding (post-feeding aggregation) upon prey individuals at a 
site also varied with the species of predators as well as with different 
trophic groups of prey nematodes. 
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a) Number of A/, hastiani showing post-feeding aggregation at a site 
(Fig. 70A): A maximum of three individuals of this predator showed post-
feeding aggregation at a site around the prcN specimens belonging to 
predators. Fewer of them exhibited post-feeding aggregation when tested 
with virus vectors, migratory semi endodermal and endodermal feeders (2/ 
FS). The average number of predators showing post-feeding aggregation 
was recbrded minimum in case of saprophagous, epidermal or cortical 
feeders (1/FS). 
b) Number of A. thornei showing post-feeding aggregation at a 
site (Fig. 70B): Attractants left by the individuals belonging to predators 
or endodermal feeders elicited maximum post-feeding aggregation re-
sponses of this predator (3/FS). A. thornei did not show any such activity 
when tested with cortical feeders as no feeding site could be constructed. 
The predators, however remained aggregated at feeding site after consum-
ing epidermal feeders or virus vectors. Fewer number of this predator 
showing post-feeding activity when saprophagous or migratory semi 
endodermal feeders were used as prey (1/FS). 
c) Number of L. baldus showing post-feeding aggregation at a site 
(Fig . 70C): This predator exhibited post-feeding aggregation in identical 
numbers at the site which were constructed w ith prey nematodes belonging 
to all trophic groups except endodermal feeders where two predators were 
present/feeding site to show post-feeding aggregation. 
d) Number of Z). major showing post-feeding aggregation at a site 
(Fig. TOD): More predators exhibited post-feeding aggregation when feeding 
was completed upon virus vectors, predators, endodermal and cortical 
feeders (2/FS). In contrast, only one individual of D. major was present 
at a site which was constructed with prey nematodes belonging to other 
trophic groups. 
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I) TIME TAKEN BY PREDATORS TO FORM \ FEEDING SITE 
IN PRESENCE OF PREY NEMATODES BELONGING 
TO DIFFERENT TROPHIC GROUPS 
(FIG. 71) 
The average time taken by different species of predators to construct 
a feeding site \Nas different for different species of predators. It also 
depended upon various trophic groups of pre\ nematodes. 
a) Time taken by M. bastiani to form a feeding site (Fig. 71A): The 
average time of site formation was recorded minimum (23-26 m/FS) when 
endodermal or epidermal feeders and maximum when cortical feeders or 
predatory nematodes (300 m/FS) were tested as prey. The time taken by 
M. bastiani to form a site was moderate in case of saprophagous, virus 
vectors or migratory semi endodermal feeders (31-74m/FS). 
b) Time taken by A. thornei to form a feeding site (Fig. 71B): This 
predator took a maximum of 106m to form a site when tested with the 
individuals of predatory nematodes. A. thornei took a minimum of 21m 
to construct a site with endodermal feeders. In presence of saprophagous 
nematodes, epidermal feeders, migratory semi endodermal feeders or virus 
vectors the rate of site formation by this predator was moderate (27-5 Im/ 
FS). 
c) Time taken by L. baldus to form a feeding site (Fig. 71C): L. baldus 
constructed a feeding site after every 27m with the prey nematodes 
belonging to migratory semi endodermal or endodermal feeders. The 
average time of site formation was maximum (150m/FS) when cortical 
feeders or predatory nematodes were tested as prey. Members of this 
predator constructed feeding sites at moderate intervals with sapropha-
gous. virus vectors or epidermal feeders (39-87m) to construct a feeding 
site. 
d) Time taken by D. major to form a feeding site (Fig. 71D): Similar 
to other species of predators studied here. D. major also constructed sites 
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quickly with cndodcrmal feeders (20m/FS). This predator took a maximum 
of 225m to form a site with the cortical feeders tested as prey. In presence 
of saprophagous. virus vectors, predators, migratory semi endodermal or 
epidermal feeders. D. major took 24-125m to form a feeding site in the 
test arena. 
DISCUSSION 
Present observations with M. bastiani, A. thornei, L. baldus and D. 
major suggest that prey secretions play an important role in bringing 
predator and prey individuals together for interaction. Variable responses 
of predators towards prey attractants, aggregation of predators at feeding 
sites, number of sites formed, rate of site formation, duration of existence 
of a feeding site, time of actual feeding done by predators and number 
of predators actually feeding or showing pre- or post-feeding aggregation 
at a feeding site explain differential chemosensory responses of predatory 
nematodes towards secretions from the bodies of prey individuals belong-
ing to different prey trophic groups. Various parameters which were se-
lected to study the aggregation behaviour of predatory nematodes at a 
feeding site appear to depend upon minimum perceptible attraction gra-
dient; composition, concentration, quality and quantity of prey secretions/ 
attractants; and. minimum response threshold level and physiological state 
and age of predators. These characteristics are known to vary both inter 
as well as intra-specifically (Bilgrami & Jairajpuri, 1988). In addition to 
these factors, however, rates of emission, dispersion and biodegradation 
of prey kairomones and allomones may also be responsible for the dif-
ferential aggregation responses of different species of predators to various 
prey trophic groups. 
The number of feeding sites constructed, rate of site formation and 
the duration of the existence of a feeding site when analysed in respect 
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to \ arious prey trophic groups reflected predatory potential of M hasliani, 
A ihornei, L. haldus and D. major. Their differential values may be 
attributed to factors like various physical characteristics of the prey 
(Bilgrami & Jairajpuri. 1986a). ability of predators to perceive the prey 
altractants (Bilgrami & Jairajpuri. 1988) and attractant diffusion gradient 
of prey secretions which are required to develop minimum perceptible 
attraction gradient (Heuttel, 1986). The time for which actual feeding is 
done by predators and the duration of their post-feeding aggregation at 
a feeding site are two important attributes which are helpful in determining 
their predatory potential. Observations of several workers on the aggre-
gation shown by the members of D. colobocercus, A. thornei, D. stagnalis, 
M. longicaudatus and M. fortidens led them to speculate that attraction 
and aggregation occur in response to prey secretions (Yeates, 1969; Bilgrami 
et. al.. 1985c: Shafqat et. al.. 1987; Bilgrami & Jairajpuri, 1988). The 
present studies on M. bastiani. A. thornei, L. haldus and D. major also 
suggest that aggregation of these predators at a feeding site is in response 
to kairomones/attractants which are released through the body aperture of 
the prey individuals or are dispersed through the hypodermis of the body 
of the prey or get liberated from the prey body due to the injury or incision 
on it inflicted by the predator. 
Regarding the differences in the time of actual feeding and post-
feeding aggregation of M. bastiani, A. thornei, L. baldus and D. major 
relative to prey individuals belonging to various trophic groups it can be 
said that these differences reflect preferential feeding habits and predatory 
potential of these predators. Variation in the duration for which the feeding 
sites existed might have been due to different chemical characteristics of 
nematodes of various prey trophic groups. These characteristics of the 
chemicals released by prey nematodes influence predators either as attrac-
tants or repellents (Esser, 1963; Bilgrami & Jairajpuri, 1988, 1989b). The 
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oesophageal fluid released by the predators themselves into the bod> of 
prey at the time of feeding for the purpose of extra-corporeal digestion 
may also influence the post-feeding aggregation of predator at feeding 
sites. The ability of the predators to recognize their own secretion has been 
demonstrated by Bilgrami et. ai, (1985c) and Shafqat et. al. (1987). The 
combined influence of secretion released by both predators as well as prey 
at a feeding site is another possibility which could explain the phenomenon 
of the post-feeding aggregation of predators at a feeding site. In view of 
all these possibilities mentioned above it can be said that a complex pattern 
of concentrated chemical attraction gradient might have resulted at a 
feeding site which lead to the aggregation of predators. The effectiveness 
of such a situation may depend upon the rate of degradation of active 
attractants ingredient because if it is not aceelarated so much that the 
minimum perceptible attraction gradient could last for longer duration 
leading more predators getting aggregated at the feeding site in due course. 
The post-feeding aggregation may also be due to the lingering effect of 
predator or prey attractants/kairomones, at a site where feeding was com-
pleted earlier (Bilgrami & Jairajpuri. 1988). The time of post-feeding 
aggregation depended generally upon the time of actual feeding. Predators 
have shown post-feeding aggregation for extended duration at those feed-
ing sites where actual feeding continued for comparatively longer duration 
or vice versa. 
The relationship may be explained by analyzing various processes 
involved in the formation of attraction gradient and its subsequent destruc-
tion. The early consumption of a prey individual by predators might have 
lowered the concentration of prey attractants at a feeding site thus decreas-
ing its rate/radius of emission and diffusion in surrounding areas. Low 
rates of diffusion as well as emission of prey attractants and their bio-
degradation are likely to extend active prey auractant gradient only to a 
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short dist.incc in ag.ir mcdiiini Conscqiicml>. il was found that due to 
gradual decrease in minimum perceptible attraction gradient and loss of 
acti \e attractant components, the attraction gradient in the medium started 
shrinking. The predators were held at a feeding site till the attractants left 
h\ the pre\ indiMduals were totalh lost On the other hand, prolonged 
feeding at a site might have pro\ided enough opportunity for the prey 
attractants to develop concentrated minimum perceptible attraction gra-
dient in a wider area where it could last for a longer duration and took 
more time to shrink, thus allowing the predators to show post-feeding 
aggregation for a longer duration. Knowledge regarding the properties of 
some of the active components of attractants released by prey suggests 
that the losses from most gradients are unlikely to be due to physical 
degradation (Green. 1967; Balakanich & Samoiloff, 1974). Thus, total 
acti\ ity of prey attractants in agar medium around a predator may increase 
when prey nematodes remained at a site for longer duration i.e., when 
actual feeding done by predators upon a prey individual at a feeding site 
is prolonged. 
Esser (1963) reported aggregation of several dorylaim predators 
around an excised individual of prey. Similar aggregation behaviour was 
noted by Bilgrami & .lairajpuri, (1985c) for ^ thornei and Shafqat et ah, 
(1987) for D stagnalis. with the predators in both these cases aggregating 
around a prey nematode which had been injured earlier by another predator 
belonging to their own kind. Such an aggregation of predators was also 
observed by Yeates (1969) in case of Diplenteron colohocercus; Khan et 
a/. (1991) in case of ^ nivalis and Khan et al (1995a) in case of .4. 
amencanus and D silvicolus. Bilgrami & Jairajpuri. (1990) observed both 
M longicaudatus and Af fortidens doing feeding in groups and showing 
post-feeding aggregation at a feeding site. All the four species of predators 
studied here, namely. A/ bastiani, A ihornei. L baldus and D major were 
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found to aggregate around excised prey indi\ iduals. do show prc-fccding 
aggregation, feeding in groups and post-feeding aggregation at a feeding 
site. The number of predators feeding upon a prey or show ing pre- or post-
feeding aggregation at a feeding site appeared to have depended upon a 
variety of prey trophic groups. 
All members of predators present at a feeding site usually did not 
indulge in feeding activity. The average number of individuals of predator 
species actually involved in feeding were always less in number than the 
total number of their kind which were present during the period of feeding 
at a feeding site. Post-feeding aggregation at a feeding site was a common 
phenomenon in case of all the four species of predators studied here. 
The role of epedietic pheromones may not be ruled out in post-
feeding aggregation activities of predatory nematodes (Bilgrami, 1997; 
Green, 1980). Such pheromones which act intra-specifically may also 
influence predators to aggregate at feeding sites. Such a population reg-
ulation has been reported in Caenorhabditis elegans due to the presence 
of a substance similar to hydroxylated short chain fatty acids when food 
was depleting (Golden & Riddle, 1982). The aggregation of predators at 
feeding sites may not only help them to overcome food efficiency but 
also increase their fecundity by increasing the chances of sexual contacts. 
Besides, aggregation of predators at feeding sites may also act as a kind 
of protective device since random finding of food source (prey) would often 
be deterimental to an organism's ability to survive because of unnecessary 
energy expenditure. This effect on the survival is specially important in 
organisms like nematodes which have low agility. Chemical cues and 
behavioural responses to these cues, therefore, probably play a major role 
in all aspects of nematode survival. 
C H A P T E R 5 
EFFECT OF PREY DENSITY ON THE AGGREGATION 
BEHAVIOUR OF PREDATORS AT A FEEDING SITE 
INTRODUCTION 
Formation of minimum perceptible attraction gradient in agar and 
around predators is an important attributed which influence chemosensory 
responses of predators towards attractants dispersed by prey nematodes 
(Bilgrami & Jairajpuri, 1988). Time required by prey attractants to form 
minimum perceptible attraction gradient may be influenced by the con-
centration and volume of attractants dispersed by prey nematodes (Ahmad 
& Jairajpuri, 1980b). Population density of prey is one such factor which 
may alter concentration and volume of prey attractants, besides the time 
for which prey nematodes were incubated at various densities to develop 
a minimum perceptible attraction gradient in the test arena. In order to 
obtain relationship if any. between the number of prey individuals incu-
bated and aggregation responses of A/, bastiani. A. thornei, L. baldus and 
D. major at feeding sites following experimelits were conducted using 
Hirschmanniella as prey. 
MATERIALS AND METHODS 
The effects of prey density on the aggregation behaviour of M. 
bastiani, A. thornei, L. baldus and D. major were determined in 5.5 cm 
diameter Petri-dishes using Hirschmanniella as prey. All parameters 
which are described earlier in Chapters 6-8 are chosen to study the effects 
of various prey population on the aggregation behaviour of predatory 
nematodes at a feeding site. For each parameter experimental conditions 
remained same as explained in Materials and Methods (General II) except 
the following which are used only for present studies. 
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I () determine the effects of different populations of prey on various 
aggregation activities of A/ hasliani. A ihonwi, L. haldus and D. major 
at a feeding site 25, 50, 75, 100. 125. 150. 1 75. 200, 225 and 250 individuals 
of Hir.schmanniella were incubated for 8 h in separate sets of Petri-dishes. 
After incubation twenty five individuals belonging to a species of predator 
were inoculated and observations were recorded. Each species of predator 
was tested separately and every experiment was replicated five times. The 
values for each parameter were obtained and analysed. 
RESULTS 
Various parameters, selected to study pre- and post-feeding aggre-
gation activities of predators at a feeding site, were influenced by pop-
ulation densities of Hirschmanniella during an observation period of 
300m. 
(A) EFFECT OF PREY DENSITY ON THE NUMBER OF FEEDING SITES 
FORMED BY PREDATORS IN PRESENCE 
OF PREY NEMATODES 
(FIG. 72) 
Predators constructed different number of s i tes when prey 
Hirschmanniella was tested as prey at various densities. The pattern of 
the site formation by M bastiani, A. thornei. L. baldus or D. major at 
respective prey densities remained more or less same. 
a) Effect of prey density on the number of sites formed by M, bastiani 
(Fig. 72A): The relationship between the number of sites constructed by 
M. bastiani and prey density was positive (r = 0.93; PE(r) = 0.009) and 
significant (t = 3.09; p < 0.05). Minimum sites were constructed with 25 
individuals of///r.vc/?wa/7«/c//o (10 FS ± 1.22: CV = 12%). Number of sites 
increased when population of prey was increased from 25 to 250 individ-
uals/Petri-dish (p < 0.05; CV = 5-10%). M. bastiani constructed maximum 
sites when 250 individuals of Hirschmanniella were used as prey (29 FS 
± 6.40: CV = 22%: p < 0.05). 
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b) Effect of prey density on the number of sites formed by A. thornei 
(Fig. 72B): When prey population was increased from 25 to 250 indi-
viduals the number of sites formed by this species of predator also in-
creased (r = 0.95; PE(r) = 0.006; t = 2.98; p < 0.05). Fewer sites were 
recorded when predators were tested with 25 individuals (8 FS ± 0.83; 
CV = 10%) and maximum (30 FS ± 5.70; CV = 19%) when released with 
250 individuals of Hirschmanniella (p < 0.05). 
c) Effect of prey density on the number of sites formed by L. baldus 
(Fig. 72C): Analysis of data obtained with L. baldus revealed positive 
and significant correlation between the two parameters (r = 0.93; p < 0.05; 
PE(r) = 0.023, t = 9.11). This predator also constructed minimum (7 FS 
± 1.92; CV = 27%) and maximum number of sites (26 FS ± 2.91; CV = 
11%) when released with 25 and 250 prey individuals belonging to 
Hirschmanniella respectively (p < 0.05). 
d) Effect of prey density on the number of sites formed by D. major 
(Fig. 72D): Site construction by D. major also depended upon various 
population density of prey (r = 0.92; PE(r) - 0.010; t = 3.09; p < 0.05). 
Number of sites increased from a minimum (9 FS ± 1.58; CV = 17%) to 
maximum (28 FS ± 4.96; CV = 18%) when prey population increased from 
25 to 250 individuals (p < 0.05). 
(B) EFFECT OF PREY DENSITY ON THE DURATION OF EXISTENCE 
OF A FEEDING SITE OBTAINED WITH PREY NEMATODE 
(FIG. 73) 
The average duration of existence of a feeding site existed did not 
depend upon population of prey except in case of ^. thornei and L. baldus 
where low degree of relationship was recorded between the two parameters. 
a) Effect of prey density on the duration of a site formed by M. bastiani 
(Fig. 73A): The average duration of a site was independent to prey density 
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(r = - 0.12; PE(r) = 0.66; I = 0.44; p > 0.05). The average lime spent of 
a feeding site remained same when predators were tested either with 25 
(81m ± 20.50: CV - 25%) or 100 or 250 individuals of Hirschmanniclla 
(80m ± 5.70: CV = 7%)(P > 0.05). 
b) Effect of prey density on the duration of a feeding site formed by 
A. thornei (Fig. 73B): A. thornei showed a moderate degree of correlation 
between the two parameters (r = 0.54: PE(r) = 0.047; t = 19.09; P < 0.05). 
Feeding sites lasted for maximum duration when 250 (101m ± 5.70; CV 
= 6%) and minimum when 75 individuals of Hirschmanniella were tested 
as prey (90m ± 9.18; CV = 10%) (p < 0.05). 
c) Effect of prey density on the duration of a site formed by L. baldus 
(Fig. 73C): In comparison to other species of predators tested here, the 
sites constructed by L. baldus lasted for short durations. The longevity 
of a site was independent of prey density (r = 0.41; PE(r) = 0.056; t = 
6.44; p > 0.05). The average duration of existence of a site ranged between 
60-68m when prey population was increased from 25 to 250 individuals. 
d) Effect of prey density on the duration of a site formed by D. major 
(Fig. 73D): Though, in comparision to other species of predators the 
average duration of a site constructed by D. major was maximum at 
respective prey densities (99-104 m) but it was independent (r = 0.30; PE(r) 
= 0.061; p > 0.05; t= 1.13). 
(C) EFFECT OF PREY DENSITY ON THE TIME OF ACTUAL FEEDING 
DONE BY PREDATORS ON PREY NEMATODE AT A 
FEEDING SITE 
(FIG. 74) 
The average time which M. bastiani, A. thornei, L. baldus or D. 
major spent on their actual feeding upon an individual oi Hirschmanniella 
at a feeding site depended upon the number of prey individuals inoculated. 
A significant correlation was observed between the two parameters in case 
of all species of predators. 
Z99 
a) Effect of prey density on actual feeding by M. bastiani at a feeding 
site (Fig. 74A) : There was a high degree of correlation between mean 
duration of actual feeding by predators and density of prey (r = 0.95; PE(r) 
= 0.006). The relationship between the two parameters was significant (p 
< 0.05. t = 2.98). M bastiani spent a minimum of 46m ± 3.08; CV = 
7% to complete its feeding when prey population was consisted of 25 
individuals (p< 0.05). Predators took maximum time to complete their 
feeding when 225 individuals of Hirschmanniella were inoculated as prey 
(68m ± 5.71; CV = 8%). 
b) Effect of prey density on actual feeding by A. thornei at a feeding 
site (Fig. 74B): There was a gradual increase in the time of feeding when 
prey population was increased from 225 to 250 individuals. Upon statistical 
analysis of data a positive (r = 0.95; PE(r) = 0.016) and significant 
correlation was recorded between the two parameters (t=I0.95, p < 0.05). 
Predators spent maximum (79m ± 3.93; CV = 5%) and minimum time (58 
m ± 18.47; CV = 32%) on their feeding at a site when prey population 
was consisted of 250 and 25 individuals of Hirschmanniella respectively. 
c) Effect of prey density on actual feeding by L. baldus at a feeding 
site (Fig. 74C); The time of feeding by L. baldus upon Hirschmanniella 
also depended on the size of prey population (r = 0.92; PE(r) = 0.026) 
(p < 0.05; t = 8.45). Time of feeding increased with the increase in prey 
population. L. baldus completed its feeding quickly when tested with a 
population of 25 individuals of Hirschmanniella (39m ± 4.32; CV = 11%). 
Feeding continued for maximum duration when 225 individuals of 
Hirschmanniella were used as prey (57m ± 5.31; CV = 9%; p < 0.05). 
d) Effect of prey density on actual feeding by D. major at a feeding 
site (Fig. 74D) : Similar to other species of predators which were studied 
here D. major also consumed prey individual quickly requiring minimum 
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time (57ni ± 4.74; CV = 8%) in comparision to a prey population of 200 
individuals where lime of feeding was maximum (84m ± 5.52; CV = 6%). 
Ihc relationship between the two parameters was positive (r = 0.96; PE(r) 
= 0.005) and significant (p < 0.05; t = 2.95). 
(D) EFFECT OF PREY DENSITY ON THE TIME SPENT BY PREDATORS 
ON THEIR POST-FEEDING AGGREGATION AT A 
FEEDING SITE FORMED WITH 
PREY NEMATODE 
(FIG. 75) 
The duration of post-feeding aggregation shown by M. bastiani, A. 
ihornci. L. haldus and D. major at a feeding site depended upon the number 
of prey individuals used. The mean duration of post-feeding aggregation 
showed negative correlation with the size of the prey population. 
a) Effect of prey density on the duration of post-feeding aggregation 
shown by M. bastiani at a feeding site (Fig. 75A): The duration of post-
feeding aggregation shown by the members of this predator decreased with 
the increase in the number of prey individuals. M bastiani showed post-
feeding aggregation for maximum (35m ± 4.41; CV = 13%) and minimum 
duration (14m ± 3.39; CV = 24%) when a feeding site was constructed 
in a population of 25 and 225 or 250 individuals of Hirschmanniella 
respectively (p < 0.05). M. bastiani showed an inverse correlation between 
the two parameters (r = - 0.99; PE(r) = 0.001; p < 0.05; t = 2.85). 
b) Effect of prey density on the duration of post-feeding aggregation 
shown by A. thornei at a feeding site (Fig. 75B): A. thornei also showed 
an inverse correlation between post-feeding aggregation and prey density 
(r = - 0.97: PE(r) = 0.026) (p < 0.05; t = 14.36). Predators showed post-
feeding aggregation for maximum duration when 25 individuals of 
Hirsclimanniella were used as prey (40m ± 3.60; CV = 9%). A. thornei 
remained aggregated at a feeding site after consuming prey individual for 
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shortest duration when prey population uas consisted of 225 or 250 
individuals (22m ± 3.53: CV = 16%). 
c) Effect of prey density on the duration of post-feeding aggregation 
shown by L. baldus at a feeding site (Fig. 75C): In case of L. haldus 
time of post-feeding aggregation decreased as prey population increased 
(r = - 0.97: PE(r) = 0.026) (p < 0.05; t = 2.91). The average time of post-
feeding aggregation was maximum at a prey density of 25 individuals 
of prey (23m ± 3.01: CV = 13%). When inoculated with 250 prey indi-
viduals post-feeding aggregation lasted for shortest duration at a feeding 
site when 250 individuals of Hirschmanniella were used as prey (9m ± 
1.87: CV - 23%). 
d) Effect of prey density on the duration of post-feeding aggregation 
shown by D. major at a feeding site (Fig. 75D): D. major remained 
aggregated for 41m ± 6.08(maximum duration for post-feeding aggrega-
tion: CV = 15%) and 18m ± 2.27 (minimum duration for post-feeding 
aggregation: C V = 13%) at a site when 25 and 250 individuals of Hirschmanniella 
were tested as prey respectively. Post feeding aggregation depended upon 
prey density (r = - 0.98; PE(r) = 0.002) (p < 0.05; t = 2.88). 
(E) EFFECT OF PREY DENSITY ON THE NUMBER OF PREDATORS 
FEEDING OR SHOWING PRE- OR POST-FEEDING 
AGGREGATION AT A FEEDING SITE FORMED 
WITH PREY NEMATODE 
(FIG. 76) 
The total number of predators engaged either in feeding or pre-or 
post-feeding aggregation at a feeding site depended upon prey density. M. 
bastiani. A. thornei. L. baldus and D. major exhibited negative correlation 
with different populations of Hirschmanniella. 
a) Effect of prey density on the number of M, bastiani present at a 
feeding site (Fig. 76A): The number of predators which were feeding or 
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aggregated at a site depended on the population density of prey nematodes 
(r = - 0.92; PE(r) = 0.010). The correlation between two parameter was 
significant (p < 0.05; t = 3.09). More individuals of this predator was 
recorded to be present at a feeding site when 25 individuals of Hirschmanniella 
were used as prey (7/FS) in comparison to a prey population consisting 
of 250 individuals. 
b) Effect of prey density on the number of A. thornei present at a 
feeding site (Fig. 76B): Members of this species of predator showed 
negative correlation between the number of predators present at a site and 
prey density (r = - 0.95; PE(r) = 0.006) (p < 0.05; t = 2.98). Number 
of predators decreased from a maximum of 8/FS to a minimum of 1/FS 
when prey population was increased from 25 or 75 to 250 individuals of 
HirschmannieUa.. 
c) Effect of prey density on the number of Z,. baldus present at a feeding 
site (Fig. 76C): Similar trends were observed with L. baldus. The average 
number of predators present at a site decreased significantly from 5/FS 
to 1/FS when prey population was increased from 25 to 250 individuals 
of HirschmannieUa respectively (p < 0.05). The relationship between the 
two parameters was recorded negative (r = -0.97; PE(r) = 0.003) and 
significant (p < 0.05; t = 2.91). 
d) Effect of prey density on the number of Z). major present at a feeding 
site (Fig. 76D): In comparison to other species of predators studied here, 
maximum individuals of D. major were present at a site when 75 indi-
viduals of HirschmannieUa were tested as prey (8/FS). At a prey density 
of 250 individuals only one specimen of this predator was recorded from 
each site. The number of predators present at a feeding site depended upon 
prey density and showed inverse correlation (r = - 0.92; PE(r) = 0.010) 
(p < 0.05: t = 3.09). 
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(F) EFFECT OF PREY DENSITY ON THE NUMBER OF PREDATORS 
DOING ACTUAL FEEDING UPON PREY INDIVIDUALS 
AT A FEEDING SITE 
(FIG. 77) 
The average number of individuals of M. hastiani, A. thornei, L 
haldus and D. major which were doing actual feeding at a site depended 
upon the population density of Hirschmanniella. 
a) Effect of prey density on the number of M. bastiani doing actual 
feeding at a site (Fig. 77A): Maximum individuals of M. bastiani fed 
together when 25 individuals of Hirschmanniella were tested as prey (6/ 
FS ± 1.58; CV = 26%). The number of feeding individuals of this predator 
decreased significantly when prey population was increased from 25 to 
250 individuals (r = - 0.91; PE(r) = 0.029) (t = 3.13; p < 0.05). Prey 
population ranging between 175 to 250 could influence only one individual 
of M. bastiani to do the act of feeding upon prey nematode at a feeding 
site. 
b) Effect of prey density on the number of A. thornei doing actual 
feeding at a site (Fig. 77B) : The correlation between the two parameters 
was negative and significant (r = - 0.87; PE(r) = 0.016; t = 3.32; p < 
0.05). Maximum predators was recorded when prey population was con-
sisted of 25 individuals (5/FS ± 1.87; CV = 37%). Only one individual 
was present at a feeding site when A. thornei was tested with 150 to 250 
individuals of Hirschmanniella. 
c) Effect of prey density on the number of L. baldus doing actual feeding 
at a site (Fig. 77C): Similar to M. bastiani or A. thornei, this predator 
also showed negative correlation between the two parameters (r = - 0.78; 
PE(r) = 0.026)(t = 3.93; p < 0.05). Feeding sites constructed with a group 
of 25 individuals of Hirschmanniella recorded maximum number of L. 
baldus doing actual feeding at a site (4/FS ± 1.58; CV = 39%). Prey 
populations consisted of 100-250 individuals of Hirschmanniella influ-
enced least number of predators to carry out actual feeding at a site (1/FS). 
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d) Effectof prey density on the number of Z). mo/nr doing actual feeding 
at a site (Fig. 77D): Number of feeding individuals of D. major depended 
upon the number of Hirschmanniella used as prey (r = - 0.87; PE(r) = 
0.016)(t = 3.32; p < 0.05). A minimum of one and a maximum of six 
individuals of D. major was found doing actual feeding together upon a 
prey individual when prey population was consisted of 150-250 or 25 
individuals of Hirschmanniella respectively (p < 0.05). 
(G) EFFECT OF PREY DENSITY ON THE NUMBER OF PREDATORS 
SHOWING PRE-FEEDING AGGREGATION AT A 
FEEDING SITE 
(FIG. 78) 
The number of individuals belonging to M. bastiani, A. thornei, L. 
baldus and D. major showing pre-feeding aggregation at a feeding site was 
different for different species of predators when members oi Hirschmanniella 
were tested as prey at various population densities. 
a) Effect of prey density on the number of M. bastiani showing pre-
feeding aggregation at a feeding site (Fig. 78A): Members of this species 
of predator showed pre-feeding aggregation in maximum numbers when 
tested with prey population ranging between 75-175 individuals of 
Hirschmanniella (p < 0.05). The number of M. bastiani showing pre-
feeding aggregation at a feeding site decreased when prey density was 
either less than 75 or more than 175 individuals of Hirschmanniella. 
b) Effect of prey density on the number oi A. thornei showing pre-
feeding aggregation at a feeding site (Fig. 78B): Though, A. thornei 
showed pre-feeding aggregation similar to M. bastiani but its individuals 
showing pre-feeding aggregation was more at prey densities ranging between 
75-150 individuals (5-6/FS). The number of individuals showing such 
aggregation was more or less same when prey population was consisted 
of 25-50 or 175-225 individuals of///>5c/z/wa/7M/e//«3. A. thornei did noX 
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show pre-feeding aggregation when 250 indixiduals of HirshnuuvvcUa 
were used as prey. 
c) Effect of prey density on the number of L. baldus showing pre-
feeding aggregation at a feeding site (Fig. 78C): This predator did not 
show pre-feeding aggregation at any site when 225 or 250 individuals of 
Hirschmanniella were used as prey. Predators remained aggregated at a 
site in maximum numbers when prey population was consisted of 75-125 
individuals of Hirschmanniella (2-3/FS). Populations containing less than 
75 or more than 125 individuals of pre\ decreased the number of predators 
showing pre-feeding aggregation at a site. 
d) Effect of prey density on the number of D. major showing pre-
feeding aggregation at a feeding site (Fig. 78D): Members of this species 
of predator exhibited pre-feeding aggregation in maximum numbers 
(5/FS) when 75-100 individuals of Hirschmanniella were tested as prey. 
Number of aggregating individuals was less when prey population was 
consisted of either less than 75 or more than 100 individuals of Hirschmanniella. 
No aggregation of this predator was observed in case of a prey population 
consisting of 250 individuals of Hirschmanniella. 
(H) EFFECT OF PREY DENSITY ON THE NUMBER OF PREDATORS 
SHOWING POST-FEEDING AGGREGATION AT 
A FEEDING SITE 
(FIG. 78) 
Post-feeding aggregation of A^ . hastiani, A. ihornei, L. baldus and 
D. major also depended upon prey density. Number of predators showing 
post-feeding aggregation was different for different species of predators 
when tested at various densities of prey. 
a) Effect of prey density on the number of M. bastiani showing post-
feeding aggregation at a feeding site (Fig. 78A): Maximum individuals 
of M bastiani exhibited post-feeding aggregation at such sites which were 
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constructed with a population of 25 indixidual.s of Iliiwchnwnniella (6/ 
FS ± 1.92; CV =32%). Post-feeding aggregation declined gradually as 
the number of pre> increased. It was niininuim (1/IS) at a prey density 
of 125 or 150 individuals of Hirschmanniella. Populations with high prey 
density did not elicite post-feeding aggregation responses of this species 
of predator. 
b) Effect of prey density on the number of A. thornei showing post-
feeding aggregation at a feeding site (Fig. 78B): Post-feeding aggre-
gation of ^ . thornei at a feeding site also depended upon prey density. 
Predators aggregated in maximum numbers when 25 individuals (6/FS± 
1.48; CV = 25%) and minimum when 175 individuals of Hirschmanniella 
were used as prey (1/FS). A. thorriei did not show post-feeding aggregation 
when tested with a prey population consisting of 200-250 individuals of 
Hirschmanniella. 
c) Effect of prey density on the number of L. baldus showing post-
feeding aggregation at a feeding site (Fig. 78C): Relatively few indi-
viduals of L. baldus exhibited post-feeding aggregation at a feeding site 
(1-2/FS). The number of predators showing such an aggregation was 
maximum at a prey density of 25 individuals (4/FS). L. baldus failed to 
show post-feeding aggregation at prey densities consisting of 150-250 
individuals. 
d) Effect of prey density on the number of D. major showing post-
feeding aggregation at a feeding site (Fig. 78D): Maximum individuals 
of D. major exhibited post-feeding aggregation when prey population was 
consisted of 25 individuals of Hirschmanniella (5/FS±1.92;CV = 38%). 
It was recorded minimum when 125 or 150 prey individuals were tested 
together as prey (1/FS). D. major did not show post-feeding aggregation 
when tested with a prey population consisted of more than 150 individuals 
of Hirschmanniella. 
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(I) KFFECT OF PREY DENSITY ON THE TIME TAKEN BYPREDATORS 
TO FORM A FEEDINti SITE IN PRESENCE 
OF PREY NEMATODE 
(Fig. 79) 
The average time required to contruct a feeding site by the four 
species of predator was governed by different populations of prey nem-
atodes. The time of site formation was recorded different for M. bastiani, 
A. ihornei.L. baldus and D major. 
a) Effect of prey density on the time of site formation by M. bastiani 
(Fig. 79A): The average time of site formation depended upon prey density 
(r = - 0.81: PE(r) = 0.023)(t = 3.69; p < 0.05). A site was constructed 
by M. bastiani after every 30 m at a prey density of 25 individuals. The 
time of site formation decreased gradually as prey density increased from 
25-250 individuals oi Hirschmanniella. M. bastiani constructed feeding 
sites in quick succession requiring minimum time when 250 individuals 
of Hirschmanniella were used together as prey (10m/FS)(p < 0.05). 
b) Effect of prey density on the time of site formation by A. thornei 
(Fig. 79B): There was an inverse correlation between the time of site 
formation by A. thornei and prey density (r = - 0.80; PE(r) = 0.024; t = 
3.77: p < 0.05). The time of site formation decreased from 38m/FS 
(maximum time) to lOm/FS inimum time) when prey population was 
increased from 25 to 250 individuals of Hirschmanniella respectively. 
c) Effect of prey density on the time of site formation by L. baldus 
(Fig. 79C): L. baldus took relatively more time to construct a site in 
comparison to other species of predators. This predator took a maximum 
of 40m to construct a feeding site at a prey density of 25 individuals. 
The time of site formation was minimum when 250 individuals of 
Hirschmanniella were tested together as prey (11 m for a site). An inverse 
correlation was recorded between the two parameters (r = - 0.77; PE(r) 
0.027: t = 4.03; p < 0.05). 
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d) Effect of prc} dcnsit} on the time of site formation b> D. major 
to form a feeding site (Fip. 79D): The a\cragc time taken b> D major 
to tonstruci a feeding site also depended upon prc\ densit> (r = - 0.77; 
P l ( r ) = 0 027)(t = 4 03. P <- 0 05) 1 he time of site formation decreased 
from 33m/rS to 1 Im/FS when population of pre> nematodes was increased 
from 25-250 indiMduals of Hirsthmanmella. 
DISCUSSION 
Population density of pre\ nematodes influence food requirements 
of predators nematodes (Shafqat et al . 1987. Bilgrami & Jairajpuri, 1990). 
It ma> also alter aggregation responses of predators at a feeding site in 
response to prey kairomones but informations regarding this are not available 
since such an evaluation has never been made except the work which is 
carried out in this thesis. During our studies on the effect of biotic and 
abiotic factors on the attraction responses of M bastiam, A thornei, L 
haldus and D major in Chapter 5 of this thesis it was concluded that 
attractants had greater positive impact on the attraction profile of these 
predators \\hen pre) individuals were plentiful than when they were scarce. 
Our results on aggregation behaviour of A/ bastiani, A thornei, L. haldus 
and D major are slightly different from those obtained earlier in Chapter-
5 All parameters except the number of sites formed and time of actual 
feeding by predators which showed either inverse or no correlation with 
pre> density. This difference ma\ be attributed to the difference in 
experimental procedures and the way the source of attraction was used in 
two types of studies. While studying attraction responses of predators the 
prey nematodes were confined in a straw pipe to develope minimum 
perceptible attraction gradient but for present studies pre> nematodes were 
allowed to move freely in agar medium to do so This might have caused 
the differences in the formation of minimum perceptible attraction gradient 
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in agar at an appropriate time. The increase in the number of sites con-
structed and time of actual feeding done by these predators with the 
increase in prey population may be attributed to increased probability of 
interactions between predators and prey individuals. The decline in aggregation 
responses of predators may also be attributed to the fact that more sites 
were constructed when prey nematodes were present in abundance. The 
increase in the number of feeding sites at high prey densities diverted 
predators to other sites which could have decreased the number of predators 
which were doing either feeding or showing pre- or post-feeding aggre-
gation at a feeding site besides their post-feeding aggregation. 
C H A P T E R 6 
KFFECT OF PERIOD OF PREY INCUBATION ON THE 
AGGREGATION BEHAVIOUR OF PREDATORY 
NEMATODES AT A FEEDING SITE 
INTRODUCTION 
The efficiency of prey attractants as a means of communication 
depends on their ability to reach the responding predators and to transmit 
changes in chemical signals. Sex attraction in Chiloplacus symmetricus 
depended upon the concentration of attractants in the medium as well as 
the time given to these nematodes to respond (Ahmad & Jairajpuri, 1980a). 
It appears that if concentration of active component, rate of emission and 
dispersion of attractants is low, prey kairomones will require more time 
to develop minimum perceptible attraction gradient in a medium to make 
predators to respond at their minimum response threshold. On the other 
hand concentrated attractant gradients which have high rates of emission 
and dispersion may require minimum time to develop minimum perceptible 
attraction gradient to elicite chemosensory responses of predators at their 
minimum response threshold. Thus, incubation periods of prey nematodes 
appears to play certain role in the formation of minimum perceptible 
attraction gradient in a medium. To determine such a possibility the 
following experiments were made using M. bastiani. A. ihornei, L. baldus 
and D. major as predators with prey individuals belonging to Hirschmanniella. 
MATERIALS AND METHODS 
The effects of period of prey incubation on the aggregation behaviour 
of M. bastiani, A. thornei, L. baldus and D. major were determined in 
5.5 cm diameter Petri-dishes using Hirschmanniella as prey. All param-
eters which are described earlier in Chapters 6-8 are chosen to study the 
effects of various periods of prey incubation on the aggregation behaviour 
of predatory nematodes at a feeding site. For each parameter experimental 
314 
conditions remained same as explained in Materials and Methods (General 
11) except the following which are used only for present studies. 
To determine the effects of different periods of prey incubation on 
aggregation activities of M bastiani. A. ihornei, L. baldus and D. major 
at a feeding site separate sets of Petri-dishes were incubated for 4, 8, 12, 
16, 20 and 24 h with required number of prey individuals belonging to 
Hirschmanniella. After incubation twenty five individuals belonging to 
a species of predator were inoculated and observations were recorded. Each 
species of predator was tested separately and every experiment was rep-
licated five times. The values for each parameter were obtained and 
analysed. 
RESULTS 
Requirements for the number of sites formed, duration of a feeding 
site, time of actual feeding done and duration of pre- or post feeding 
aggregation showed by predators, number of predators actual feeding or 
showing pre- or post-feeding aggregation at a feeding site and time of site 
formation were different for different species of predators. All these 
parameters depended upon various periods of prey incubation. 
(A) EFFECT OF PERIODS OF PREY INCUBATION ON THE NUMBER 
OF FEEDING SITES FORMED BY PREDATORS 
IN PRESENCE OF PREY NEMATODES 
(FIG. 80) 
The average number of feeding sites constructed by M. bastiani, A. 
thornei, L. baldus ox O. major was different when individuals of///>5c/j/na/7«/e//a 
were used as prey and incubated for different periods. The number of sites 
varied between species of predators. 
a) Effect of prey incubation on the number of sites formed by M. 
bastiani (Fig. 80A): A significant correlation was recorded between the 
number of sites formed and incubation period of prey (r = 0.77; PE(T) 0.045; 
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t = 2.85: p ^ 0.05). Members o\ this predator fornied maximum sites 
when Hirschmanniclla was incubated for 12-16li (20 FS ± 1.22 - 4.14, CV 
= 6-21%) and minimum when incubated for 24h (14 TS ± 2.68. CV - 19%) 
(p < 0.05). Moderate number of sites were recorded when M. basliani was 
released with prey nematodes previously incubated for 4, 8 or 20h. 
b) Effect of prey incubation on the number of sites formed \)y A. thornei 
(Fig. SOB): The number of sites increased upto 16h of prey incubation 
where it was recorded maximum (23 FS ±2 .19 , CV - 9%; p < 0.05). Fewer 
sites were constructed when prey nematodes were incubated for a period 
of 24h (15 FS; CV = 7-8%; p < 0.05). The correlation between the two 
parameters was positive and significant (r = 0.62; PE(r) = 0.069; t = 5.16; 
p < 0.05). 
c) Effect of prey incubation on the number of sites formed by L. baldus 
(Fig. 80C): Prey incubation of 16h yielded maximum number of sites to 
L. baldus (19 FS ± 2.96, CV = 16%)(p < 0.05). Incubation periods less 
(14-17 FS) or more (11-15 FS) than 16h restricted construction of feeding 
sites. Incubation of prey individuals for 24 h yielded minimum number 
of sites (11 FS ± 2.23; CV = 20%; p < 0.05). There was a positive 
correlation between the number of sites formed and period of prey incu-
bation (r = 0.54; PE(r) = 0.079; t = 13.5; p < 0.05). 
d) Effect of prey incubation on the number of sites formed by D. major 
(Fig. SOD): Number of sites constructed by D. major also depended upon 
prey incubation (r = 0.67: PE(r) = 0.061; t = 3.94; p < 0.05). Number of 
sites constructed by D. major increased significantly w hen prey nematodes 
were incubated for 4 to 16 h (16-22 FS). Prey incubation for more than 
16h inhibited construction of sites adversely. Maximum number of feeding 
sites were recorded when prey nematodes were incubated for 16h (22 
FS ± 3.43; CV = 15%) and minimum when incubated for 24h (15 FS ± 
3.16; CV = 21%) (p < 0.05). 
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(B) EFFECT OF PERIOD OF PREY INCUBATION ON THE DURATION 
OF EXISTENCE OF A FEEDINCi SITE OBTAINED 
WITH PREY NEMATODES 
(FIG. 81) 
The duration for which a feeding site existed to show feeding and 
aggregation activities of predators depended upon incubation periods of 
pre> nematodes. Unlike, previous parameters an inverse correlation was 
recorded between the duration of a feeding site and period of prey incu-
bation. 
a) Effect of prey incubation on the durat ion of a feeding site formed 
by M. bastiani (Fig. 81A): Feeding site constructed by M bastiani with 
Hirschmanniella previously incubated for 4 h lasted for maximum duration 
(81m ± 14.40; CV = 18%; p < 0.05). The longevity of a site was recorded 
minimum when prey was incubated for 16h (65m ± 6.10; CV = 9%). The 
average duration of a site decreased with the increase in the period of prey 
incubation upto I6h (p < 0.05). The relationship between the two param-
eters was negative but recorded significant (r = - 0.84; PE(r) = 0.033; t 
= 2.47; (p < 0.05). 
b) Effect of prey incubation on the duration of a feeding site formed 
by A. thornei (Fig. 81B): The sites formed by A. thornei also existed 
for maximum duration when Hirschmanniella was incubated for 4h (91 
m ± 6.37; CV = 7%; p < 0.05) and minimum when incubated for 16h (74m 
± 12.56; CV = 17%; p < 0.05). A. thornei exhibited similar trends as the 
average time of site decreased significantly from 91m to 74m when the 
time of prey incubation increased from 4 to 16h. (r = -0.74; PE(r) = 0.050; 
t = 3.08; p < 0.05). 
c) Effect of prey incubation on the dura t ion of a feeding site formed 
by L. baldus (Fig. 81C): In comparison to other species of predators 
studied the sites formed by L. baldus lasted for short period when 
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Hirschmanniella individuals were incubated as prey for different dura-
tions. The time of existence of a site depended upon period of prey 
incubation (r = -0.72; PE(r) = 0.54: t = 3.27: p < 0.05). A period of 4h 
incubation was most favourable as the average time for which a site existed 
was maximum (62m ± 15.77; CV - 25%; p < 0.05). Prey nematodes when 
incubated for 16h a site existed for shortest period of time (43m ± 5.00; 
CV = 12%). 
d) Effect of prey incubation on the duration of a feeding site formed 
by D. major (Fig. 81D): Feeding sites formed by D. major in Petri-dishes 
previously incubated with Hirschmanniella for 4h existed for 101m ± 7.90 
which was recorded maximum (CV = 8%). The longevity of a site decreased 
with the increase in the period of incubation and was minimum when prey 
nematodes were incubated for 16 h (81m ± 6.04; CV = 7%). The feeding 
site lasted for maximum duration when Hirschmanniella individuals were 
incubated for 20-24 h. This predator also showed an inverse correlation 
between the two parameters (r = - 0.67; PE(r) = 0.061; t = 3.94; p < 0.05). 
(C) EFFECT OF PERIOD OF PREY INCUBATION ON THE DURATION 
OF ACTUAL FEEDING DONE BY PREDATORS ON 
PREY NEMATODES AT A FEEDING SITE 
(FIG. 82) 
The average time of actual feeding done by each species of predator 
was different when individuals of Hirschmanniella were incubated as prey 
for different durations. 
a) Effect of prey incubation on the time of actual feeding by M. bastiani 
at a site (Fig. 82A): Feeding by predators depended upon prey incubation 
(r = 0.85; PE(r) = 0.031; t = 2.42; p < 0.05). Predators spent more time 
on feeding when incubation period of prey was increased from 8-24 h. 
Feeding was quick (39m) when prey individuals were incubated for 8h but 
lasted for maximum duration when incubation period of prey was 24 h (61 
m ± 7.29; CV = 12%). 
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h) Fffect of prey incubation on the time of actual feeding by A. thornei 
at a site (Fig. 82B): A thornei exhibited positive correlation betvCeen the 
time of feeding and incubation period of prey (r = 0.88; PE(r) = 0.025; 
1 = 2.31: p < 0.05). The average time of feeding increased significantly 
from minimum (50m ± 5.74: CV = 11%) to maximum (73m ± 6.50; CV 
= 9%) (p < 0.05) when individuals of Hirschmanniella were incubated 
for 8 or 24 h respectively. 
c) Effect of prey incubation on the time of actual feeding by L. baldus 
at a site (Fig. 82C): A 4 h incubation of prey nematodes was most 
favourable for as feeding by A. thornei upon Hirschmanniella was com-
pleted quickly (33m ± 8.43;CV = 26%). Increase in the period of incubation 
also increased the time of feeding (r = 0.87; PE(r) = 0.027; t = 2.65; p 
< 0.05). L. baldus spent maximum time on its feeding when prey nematodes 
were incubated for 24h (51 m ± 10.03; CV = 20%). 
d) Effect of prey incubation on the time of actual feeding by D. major 
at a site (Fig. 82D): Similar to other species of predators, feeding by 
D. major also depended upon the length of incubation period of prey. The 
correlation was positive and significant (r = 0.68; PE(r) = 0.060; t = 3.77; 
p < 0.05). Individuals of Hirschmanniella were quickly consumed when 
they were incubated for 8h (46 m ± 5.61; CV = 12%). The time of feeding 
increased thereafter and was recorded maximum when prey individuals 
were incubated of 24h (69 m ± 7.69; CV = 11%). 
(D) EFFECT OF INCUBATION PERIOD OF PREY ON THE TIME SPENT 
BY PREDATORS ON THEIR POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH 
PREY NEMATODES 
(FIG. 83) 
The duration of post-feeding aggregation shown by M. bastiani, A. 
thornei. L baldus and D. major depended upon the length of incubation 
period of prey nematodes. Time of aggregation varied between species 
of predators and prey nematodes. 
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:i) l.ffcct of prc> incubation on post-feeding aggregat ion shown by M. 
hastiani at a feeding site (Fig. 83A): There was an inverse correlation 
hciwcL-n ihc time oT posl-fceding aggregation and prey incubation (r = -
()»(i: IM (r) = 0.013: t = 12.34; p ^ 0.05). Members of this species of 
predator showed post-feeding aggregation for longest duration when prey 
nematodes were incubated for 4h (36m ± 10.46; CV = 29%; p < 0.05). 
\1 hcniiani remained aggregated at a feeding site for shortest duration 
when prey nematodes were incubated for 24h (16m ± 5.14; CV = 32%). 
b) Effect of prey incubation on post-feeding aggregat ion shown by A. 
thornei at a feeding site (Fig. 83B): The time of post-feeding aggregation 
shown by the members of this species of predator decreased with the 
increase in the period of prey incubation (r = - 0.97; PE(r) = 0.010; t = 
14.36; p < 0.05). Time of post-feeding aggregation was maximum when 
prey nematodes were incubated for 4 h (39 m ± 2.82; CV = 7%) and 
minimum when incubated for 24 h (15 m ± 3.42: CV = 23%) (p < 0.05). 
c) Effect of prey incubation on post-feeding aggregation shown by L. 
baldus at a feeding site (Fig. 83C): Post-feeding aggregation depended 
upon the time of prey incubation in case of L. baldus also (r = - 0.93; 
PE(r) = 0.23; t = 9.11; p < 0.05). It was recorded maximum when indi-
viduals of Hirschmanniella were incubated for 4h (29m ± 2.12; CV=7%) 
and minimum when they were incubated for 24h (6m ± 2.48; CV = 41%). 
d) Effect of prey incubation on post-feeding aggregation shown by D. 
major at a feeding site (Fig. 83D): Similar to other species of predators 
tested here, the time of post-feeding aggregation shown by the members 
of D. major also depended upon the duration for which prey nematodes 
were incubated (r = - 0.96; PE(r) 0.013; t = 12.34; p < 0.05). Duration 
of post-feeding aggregation decreased gradually when period of prey incubation 
was increased from 8 to 24 h. D wa/(;r exhibited post-feeding aggregation 
70 
60. 
SO 
40 o 
£ 30 
111 -
u. 
•J < 
! 70-
u, 60 
s 
50. 
40. 
30. 
r - 0.85; p < 0.05 
y - 47.S-I.457«»0.087x' 
-T -
6 12 
r = 0.87; p < 0.05 
> = 37.14-lJ»61i*0.080x' 
16 20 24 
c 
- I 1 1 1 1 — — < 
4 8 12 16 20 24 
TtME or PREY I>Cl'BAT10N (h) 
701 
60. 
SO 
40. 
30. 
B y 
/ • 
321 
701 
60 
r«= 0.88; p< 0.05 
y= 56.89- I.6.^7i«0.097i' 
12 8 16 20 24 ' 
r = 0.68; p < 0.05 
> » 64.08-3.113x4 O.UOr Fig. 82 
- r 
4 8 12 16 20 2^ 
TIME o r PRL\ LNCl BATION (b) 
o 
i 
I 
I 
I 
50" 
40. 
30 
20. 
10. 
A 
— 1 — 1 — 1 — 1 — 1 — 1 
4 8 12 16 20 24 
50' 
4U. 
30 
20 
10 
c 
"•^J. 
^ "^^^^ • v . ' * « 
^ V '''>.. 
^ : \ ^ ' < ' * 
*^v. 
4 8 12 16 20 24 
1IMI t » Vm 1 INCUBATION (h) 
50 
40. 
30. 
20 
10. 
B 
" ^ « . . ^ \ 
'*^  • v^  
T 1 1 1 1 — I 
4 8 12 16 20 24 
50' 
40 
30. 
20_ 
10. 
1 T 1 1 1 1 
4 6 12 16 20 24 
TIMCOI VMA INl-lUAlK>N(h) 
Fig. 83 
Fig. 82 : Effect of lime of pre> incubation on the time (m) of actual 
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322 
for longest duration when pre) nematodes were incubated tor 8h (48m ± 
3.03: CV - 6%) and shortest when incubated for 24h (24m ± 7.58; CV 
= 3 1 % ; p < 0.5). 
(E) EFFECT OF PERIOD OF PREY INCUBATION ON THE NUMBER 
OF PREDATORS ACTUALLY FEEDING OR SHOWING 
PRE- OR POST-FEEDING AGGREGATION AT A 
FEEDING SITE FORMED WITH PREY 
NEMATODES 
(FIG. 84) 
The total number of predators either feeding or showing pre- or post-
feeding aggregation at a feeding site depended upon incubation period of 
Hirschmanniella. The number of such individuals of predators present 
at a feeding site varied between different species of predators and prey. 
a) Effect of prey incubation on the number of M. bastiani present at 
a feeding site (Fig. 84A): The number of predators feeding or showing 
aggregation at a feeding site depended upon incubation periods of prey 
nematodes (r = - 0.97; PE(r) = 0.010; t = 14.36; p < 0.05). Maximum 
predators wer? present at a feeding site when members oiHirschmanniella 
were incubated for 4h (6/FS ± 2.30; CV = 38%) (p < 0.05). The number 
of predators was least at such sites which were constructed with prey 
nematodes previously incubated for 24h (1/FS). 
b) Effect of prey incubation on the number of A. thornei present at 
a feeding site (Fig. 84B): Number oi A. thornei present at a feeding site 
decreased with the increase in the period of incubation of prey (r = - 0.97; 
PE(r) = 0.010; t = 14.36; p < 0.05). Maximum predators were present when 
members of Hirschmanniella were incubated for 4h (5/FS ± 1.87; CV = 
37%) while minimum when the period of prey incubation was 24h (1/FS). 
c) Effect of prey incubation on the number of L. baldus present at 
a feeding site (Fig. 84C): Members of Z, 6a/i/M5 also showed a significant 
and negative correlation with incubation periods of prey nematodes (r = 
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m - 0.95: IM'(r) = 0.016; t ^ 10.99; p - 0.05). A maximum of 4 and a minimu 
of one predator per feeding site was recorded when prey nematodes were 
incubated for 4 and 20 or 24h respectively (p < 0.05). 
d) Effect of prey incubation on the number of D. major present at 
a feeding site (Fig. 84D): D major was present in maximum numbers when 
indi\iduals of Hirschmanniella were incubated for 4h (6/FS ± 1.48; CV 
= 25%). Increase in the period of prey incubation resulted in the decrease 
of the number of predators present at a feeding site (r = - 0.96; PE(r) = 
0.013; t = 12.34; p < 0.05). Least number of predators were recorded when 
prey individuals were incubated for 24h (1/FS). 
(F) EFFECT OF PERIOD OF PREY INCUBATION ON THE NUMBER 
OF PREDATORS DOING ACTUAL FEEDING UPON 
A PREY INDIVIDUAL AT A FEEDING SITE 
(FIG. 85) 
Similar to the above parameters the number of predators actually 
feeding upon an individual of Hirschmanniella at a feeding site was 
influenced by incubation period of prey individuals. The number of feeding 
individuals was different for different species of predators. 
a) Effect of prey incubation on the number of M. bastiani feeding at 
a feeding site (Fig. 85A): The relationship between the number of M. 
bastiani feeding and period of prey incubation was negative and significant 
(r = - 0.95; PE(r) = 0.016; t = 10.99; p < 0.05). Maximum individuals 
of M. bastiani were feeding at a feeding site when individuals oiHirschmanniella 
were incubated for 4h (4/FS; p < 0.05). Only one individual of M bastiani 
was found engaged in feeding when prey nematodes were incubated for 
20 or 24h. 
b) Effect of prey incubation on the number of / I . thornei feeding at 
a feeding site (Fig. 85B): Number of predators feeding depended upon 
the time of prey incubation (r = - 0.85; PE(r) = 0.031; t = 2.42; p < 0.05). 
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Maximum predators were feeding when prc> nematodes were incubated 
for 4h (3/FS ± 1.51; CV = 50%) and minimum when incubated for 20 or 
24h (1/FS). 
c) Effect of prey incubation on the number of L. baldus feeding at 
a feeding site (Fig. 85C): L. baldus also showed negative correlation 
between the number of predators feeding and period of prey incubation 
(r = - 0.83; PE(r) = 0.034; t = 2.57; p < 0.05). An average of 1 -2 individuals 
of L. baldus was recorded from each feeding site when incubation period 
of prey nematodes ranged between 4 to 24h. 
d) Effect of prey incubation on the number of D. major feeding at a 
feeding site (Fig. 85D): Similar to other species of predators tested here, 
the number of feeding individuals of D. major also depended upon period 
of prey incubation (r = - 0.95; PE(r) = 0.016; t = 10.95; p < 0.05). A 
maximum of 4 and a minimum of one predator was recorded at a feeding 
site when prey nematodes were incubated for 4h and 20-24h respectively. 
(G) EFFECT OF PERIOD OF PREY INCUBATION ON THE NUMBER 
OF PREDATORS SHOWING PRE-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 86) 
The number of individuals of M bastiani, A. thornei, L. baldus or 
D. major showing pre-feeding aggregation at a feeding site was governed 
by the period of prey incubation. For each species of predator the number 
of individuals showing such an aggregation was slightly different. None 
to two individuals belonging to M. bastiani showed pre-feeding aggre-
gation at a feeding site when prey nematodes were incubated for 4-24 h. 
A maximum of 2 individuals belonging to each variety of predator exhib-
ited pre-feeding aggregation at a feeding site when prey nematodes were 
incubated for 4 or 8h. No pre-feeding aggregation was observed in case 
of A. thornei when prey nematodes were incubated for 16 or 24h. L. baldus 
also failed to show aggregation responses at 20 or 24h of prey incubation. 
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(H) EFFECT OF PERIOD OF PREY INCUBATION ON THE NUMBER 
OF PREDATORS SHOWING POST-FEEDING 
AGGREGATION AT A FEEDING SITE 
(FIG. 86) 
The number of predators showing post-feeding aggregation at a 
feeding site was different for different species of predator when tested with 
prey nematodes which were incubated for different durations. 
a) Effect of prey incubation on the number of M. bastiani showing 
post-feeding aggregation at a feeding site (Fig. 86A): Maximum three 
individuals of M. bastiani exhibited post-feeding aggregation when prey 
nematodes were incubated for 4h (p < 0.05). Whereas, only one was 
observed showing post-feeding aggregation when incubation period of prey 
was 16 to 24 h. 
b) Effect of prey incubation on the number of A. thornei showing 
post-feeding aggregation at a feeding site (Fig. 86B): The number of 
A. thornei showing post-feeding aggregation was more when prey nem-
atodes were incubated for 4, 8, 12 or 16h (2 individual/FS) than when 
the incubation period was 20 or 24 h (1/FS). 
c) Effect of prey incubation on the number ofL. baldus showing post-
feeding aggregation at a feeding site (Fig. 86C): L. baldus showed post-
feeding aggregation in maximum numbers when tested with 4h incubated 
individuals of Hirschmanniella (2/FS). No post-feeding activities of this 
predator was observed at any feeding site when prey nematodes were 
incubated for 20 or 24 h. 
d) Effect of prey incubation on the number of D. major showing post-
feeding aggregation at a feeding site (Fig. 86D): Incubation periods of 
20 and 24 h did not elicite post-feeding aggregation responses of D. major 
whereas two of its members showed such an aggregation when prey 
nematodes were incubated for 4, 8, 12 or 16h. 
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(I) EFFECT OF PERIOD OF PREY INCUBATION ON THE TIME 
TAKEN BY PREDATORS TO FORM A FEEDING SITE 
IN PRESENCE OF PREY NEMATODES 
(FIG. 87) 
The average time taken by predator to construct a feeding site was 
influenced by incubation period of prey. For each species of predator time 
of site formation was recorded different. 
a) Effect of prey incubation on the time of site formation by Af. bastiani 
(Fig. 87A): Members of this predator took minimum time of 15m to 
construct a feeding site with prey individuals which were incubated for 
12 to 16 h (p < 0.05). The average time of site formation depended upon 
the duration for which prey nematodes were incubated (r = - 0.84; PE(r) 
= 0.033; t = 2.47; p < 0.05). 
b) Effect of prey incubation on the time of site formation by A. thornei 
(Fig. 87B): Incubation period of 16h was optimum for this predator as 
it constructed feeding sites more quickly (13m) than when prey individuals 
were incubated for the durations lesser (4-12h) or more than the above 
(20-24h) (p < 0.05). There waS an inverse correlation between the two 
parameters (r = -0.74; PE(r) = 0.050; t = 3.08; p < 0.05). 
c) Effect of prey incubation on the time of site formation by L. baldus 
(Fig. 87C): The time of site formation by A. thornei also depended upon 
prey incubation (r = - 0.72; PE(r) = 0.054; t = 3.24; p < 0.05). This predator 
took minimum time to construct a feeding site when prey nematodes were 
incubated for 16h. The average time of site formation by L. baldus was 
recorded maximum (27m) when individuals belonging to Hirschmanniella 
were incubated for 24 h (p < 0.05). 
d) Effect of prey incubation on the time of site formation by D. major 
(Fig. 87D): Average time of site formation by the members of D. major 
was governed by incubation period of prey nematodes (r = - 0.67; PE(r) 
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0.61; I = 3.94; p < 0.05). Time of site formation was recorded maximum 
N\hcn prey nematodes were incubated for 24h (20m). Prey individuals when 
incubated for 16h the time of site formation was minimum (14m). 
DISCUSSION 
Period of prey incubation influenced aggregation responses of M. 
hasiiani, A. ihornei, L. baldus and D. major at feeding sites. M. fortidens 
and M. longicaudatus required 8h incubation of prey nematodes to respond 
(Bilgrami & Jairajpuri. 1988) whereas, A. americanus and D. silvicolus 
did so after 12h. Present observations with M. basliani, A. ihornei, L. 
baldus and D. major showed that incubation period of 12-16h was most 
favourable as these predators showed maximum aggregation activities at 
a feeding site except parameters namely time of post-feeding aggregation, 
number of predators doing actual feeding or showing pre- or post-feeding 
aggregation at a feeding site. Values for these parameters were recorded 
maximum when prey nematodes were incubated for 4h. This disparity may 
be attributed to the formation of minimum perceptible attraction gradient 
of prey kairomones and minimum response threshold of predators. Such 
characteristics show intraspecific as well as interspecific variations. In 
some, the intensity of these characteristics may be high while in others 
it may be low. Individuals with low perception threshold level could 
perceive attractants early from long distance while those having high 
threshold could take longer time to perceive stimuli even from short 
distance. Besides, incubation of mobile individuals of prey nematodes 
during present observations might have also caused the differences. Mobility 
of prey individuals might have influenced emission and dispersion of 
attractants causing decrease in its rate and concentration in the medium. 
Thus, if the active component have low rate of diffusion the attraction 
gradient ma> be formed along the tracks rather than around temporarily 
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stationary individuals of predators. For such a situation where prey nem-
atodes are mobile the attractants would probably need to be labile so that 
attraction gradients are rapidly destroyed. It may therefore, be concluded 
that attractants dispersed by prey individuals in an aggregation of predators 
would tend to combine to form a composite gradient to attract them in 
groups as suggested by Duggal (1978). 
CHAPTER 7 
EFFECT OF TEMPERATURES ON THE AGGREGATION 
BEHAVIOUR OF PREDATORY NEMATODES 
AT A FEEDING SITE 
INTRODUCTION 
The attractiveness of prey nematodes to different species of pred-
ators is more likely to be affected by various temperatures. The organisms 
])ke predatory nematodes which grow iu soil may be more sensitive to 
changes in temperature. Thus, different species of predators may have 
different requirements for optimum temperature to carry out their normal 
behavioural activities. In vitro studies on the effects of temperature on 
the aggregation behaviour of predatory nematodes may produce results 
similar to those which are expected to get under natural conditions. These 
studies may help in determining such temperature range which is favourable 
for the migration of predatory nematodes towards their prey. It is therefore, 
with this aim the present observations were made to study the effect of 
various temperatures on the aggregation behaviour of M bastiani, A. 
thornei, L. baldus and D. major in response to prey secretions at a feeding 
site. 
MATERIALS AND METHODS 
Effect of various temperatures on the aggregation behaviour of M. 
bastiani, A. thornei, L. baldus and D. major in response to prey secretions 
at a feeding site was observed in 5.5 cm diameter Petri-dishes using 
Hirschmanniella as prey. Parameters which are described in Chapters 6-
8 are also considered here to study influences of various temperatures on 
the aggregation behaviour of predatory nematodes. All experimental 
conditions for this study remained same as described in "Materials and 
Methods (General H)" except the following which are used only for present 
observations. 
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Required number of prey individuals belonging to Uirschvunmiella 
was inoculated in Petri-dishes containing agar. Petri-dishes containing 
pre\ individuals were then incubated at 5. 10. 15, 20, 25, 30, 35 and 40°C 
for a period of 8 h. After incubation predators were released with prey 
individuals in Petri-dishes and observations were made as described in 
"Materials and Methods (General-II)", After each observation Petri-dishes 
containing predator and prey individuals were kept back at the same 
temperature where they were incubated earlier with prey. Each species 
of predator was tested in a separate set of Petri-dishes and all experiments 
were replicated five times. 
RESULTS 
Temperatures ranging between 5 to 40°C influenced various param-
eters which were selected to study aggregation behaviour of M hastiani, 
A. tharnei. L. haldus and D. major at a feeding site. 
(A) EFFECT OF TEMPERATURES ON THE NUMBER OF FEEDING 
SITES FORMED BY PREDATORS IN PRESENCE 
OF PREY NEMATODES 
(FIG. 88) 
Number of sites constructed by M. bastiani, A. thornei, L. baldus 
and D. major was recorded different for different species of predators 
at temperatures ranging between 5 to 40°C. 
a) Effect of temperatures on the number of sites formed by M. bastiani 
(Fig, 88A): There was a positive correlation between the number of sites 
formed and temperatures (r = 0.84; PE(r) = 0.024; t = 3.02; p < 0.05). 
Members of this predator constructed maximum sites when tested at 35 
°C with Hir.schmanniella (17 FS ± 1.48; CV = 9%) . Minimum number 
of sites was recorded at 5°C (3 FS ± 0.83; CV = 28%). Predators constructed 
moderate number of sites when tested with prey individuals at 25-30°C 
(14-15 FS). 
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b) KffccI of temperatures on the ininiber of sites formed by A. thornei 
(FIR. 88B): A. ihorm'i constructed maximum sites at 30°C (1 8 FS ± 2.73; 
C"V -' 15*!o). Fewer sites were constructed when predators were tested 
with prey individuals at 5 T (3FS ± 1.58: CV = 53%). There was a positive 
correlation (r = 0.81; PE(r) = 0.028) between the two parameters which 
was recorded significant (I = 3.20: p < 0.05). 
c) Effect of temperatures on the number of sites formed by L. baldus 
(Fig. 88C): The relationship between the number of sites formed and 
temperatures was positive and significant (r = 0.78: PE(r) = 0.033; t = 
1.08; p < 0.05). Maximum sites were constructed at 30°C (15 FS ± 1.87; 
CV = 12%) and minimum when tested at 5°C (2 FS ± 0.83; CV = 41%). 
Temperatures between 25-35°C allowed predators to construct moderate 
number of sites (13 FS ± 1.30; CV = 10%). 
d) Effect of temperatures on the number of sites formed by D. major 
(Fig. 88D): Similar to other predators tested here, D. major also showed 
positive correlation between the two parameters (r = 0.80; PE(r)= 0.030; 
t = 3.26; p < 0.05). Maximum, being recorded at 30-35°C (17 FS ± 2.73; 
CV = 16%), moderate when tested at 25°C (15 FS ± 2.12; CV = 14%) and 
minimum when observations were made at a temperature of 5°C (2 FS 
± 1.14; CV = 57%). 
(B) EFFECT OF TEMPERATURES ON THE DURATION OF EXISTENCE 
OF A FEEDING SITE OBTAINED WITH PREY NEMATODE 
(FIG. 89) 
Various temperatures influenced the total duration for which a feed-
ing site existed. All species of predators showed an inverse correlation 
between the duration of existence of a feeding site and temperature. 
a) Effect of temperatures on the duration of a feeding site formed by 
M. bastiani (Fig. 89A): Feeding site constructed by M. bastiani with 
334 
Uirschmannii'Ua existed for m;i\innim at 5"C (1 l')m ± 7.24: CV = 6%) 
and minimum durations when tested at 30°C (84m ± 7.58: CV = 9%). There 
was a negative correlation between the two parameters (r - - 0.76: PE(r) 
= 0.035: t = 3.58: p < 0.05). 
b) Effect of tempera tures on the duration of a feeding site formed by 
A. thornei (Fig. 89B): An inverse correlation was recorded between the 
duration of a site and temperatures (r ^ - 0.71; PE(r) = 0.041: t = 4.14; 
p < 0.05). Sites lasted for maximum (124m ± 7.03; CV = 6%) and minimum 
durations (94m ± 13.78: CV = 15%) when constructed by A. thornei at 
5°C or 25°C. 
c) Effect of temperatures on the duration of a feeding site formed by 
L. baldus (Fig. 89C): A temperature of 5°C was most favourable as a 
feeding site was existed for maximum duration (101m ± 5.52; CV = 5%). 
Feeding site lasted for shortest duration at a temperature of 25°C (65m 
± 14.54: CV = 22%). The duration of existence of a site, therefore, 
depended upon temperatures (r = - 0.78; PE(r) = 0.115; t = 2.56; p < 0.05). 
d) Effect of temperatures on the duration of a feeding site formed by 
D. major (Fig. 89D): Feeding site constructed by the members of this 
predator existed for longest duration when tested with Hirschmanniella 
at 5°C (129m ± 8.15; CV = 6%). Duration of existence of a site decreased 
with the increase in the temperature upto 25°C where it was recorded 
minimum (99m ± 9.36; CV = 9%). In case of A major also the correlation 
between the two parameters was recorded negative (r = - 0.73; PE(r) = 
0.039; t = 3.88; p < 0.05). 
(C) EFFECT OF TEMPERATURES ON THE DURATION OF ACTUAL 
FEEDING DONE BY PREDATORS ON PREY 
NEMATODE AT A FEEDING SITE 
(FIG. 90) 
The time which predators required to complete their feeding upon 
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an indi\idual of Hirschnunmiclla at a feeding site was influenced by 
various temperatures. 
a) Effect of temperatures on the time of feeding by M. bastiani at a 
feeding site (Fig. 90A): This predator showed an inverse correlation 
between feeding and temperatures (r = - 0.83; PE (r) = 0.062; t = 3.08; 
p < 0.05). Predators took maximum time (110m ± 8.60; CV = 8%) to 
complete their feeding at 5°C. The time was least when observations were 
made at 25 or 35°C (50m ± 8.51; CV = 17%). 
b) Effect of temperatures on the time of feeding by A. thornei at a 
feeding site (Fig. 90B): Time of feeding by y4. thornei n^on Hirschmanniella 
decreased as temperature increased from 5°C (109m ± 7.90; CV = 7%) 
to 25°C (62m ± 5.70; CV = 9%). A. thornei also showed an inverse 
correlation between feeding and temperatures (r == - 0.65; PE(r) = 0.048; 
t = 5.30; p < 0.05). 
c) Effect of temperatures on the time of feeding by L. baldus at a feeding 
site (Fig. 90C): This showed an inverse correlation between time of 
feeding and temperatures (r = - 0.68; PE(r) = 0.045; t - 4.62; p < 0.05). 
A temperature of 30°C was most favourable as L. baldus required minimum 
time to complete its feeding upon a prey individual (40m ± 7.38; CV = 
18%). At a temperature of 5 °C feeding continued for maximum duration 
(96m ± 12.98; CV = 13%). 
d) Effect of temperatures on the time of feeding by D. major at a feeding 
site (Fig. 90D): Similar to other species of predators tested, D. major 
also showed an inverse correlation between the two parameters (r = - 0.67; 
PE(r) - 0.046)(t = 1.91; p < 0.05). It completed feeding quickly at 25°C 
(64m ± 9.87; CV = 15%) but took maximum time to do so at 5°C (118m 
± 13.87; CV = 12%). 
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(I)) KKFFX T OF TEMPERATURES ON THE TIME SPENT BY PREDATORS 
ON THEIR POST-FEEDING AGGREGATION AT A FEEDING 
SITE FORMED WITH PREY NEMATODE 
( F K ; . 91) 
Members belonging to hi. husliani. A. ihornei. L. haldus and D. 
nnijor showed post-feeding aggregation for different durations at a feeding 
site. Time of their aggregation at a site depended upon various temper-
atures. 
a) Effect of temperatures on the dura t ion of post-feeding aggregation 
shown by M. bastiani at a feeding site (Fig. 91 A): Range of temperature 
influenced the duration of post-feeding aggregation of A/, bastiani at a 
feeding site (r = 0.60; PE(r) = 0.053; t = 7.34; p < 0.05). This predator 
showed post-feeding aggregation for maximum duration at 25 or 35°C (39m 
±4 .18 ;CV = 11%). M. 6a5//fl«/exhibited aggregation for shortest duration 
at a site when tested at 5 °C (10m ± 7.36; CV = 73%). 
b) Effect of temperatures on the duration of post-feeding aggregation 
shown by A. thornei at a feeding site (Fig. 91B): A positive correlation 
was recorded between duration of post-feeding aggregation and temper-
atures (r - 0.76; PE(r) - 0.073)(t = 4.20; p < 0.05). Time of post-feeding 
aggregation increased significantly from minimum (15 m ± 10.88; CV = 
72%) to maximum (32 m ± 1.87; CV = 6%) when temperature was raised 
from 5 to 25°C (p < 0.05). 
c) Effect of temperatures on the duration of post-feeding aggregation 
shown by L. baldus at a feeding site (Fig. 91C): Duration of post-feeding 
aggregation shown by the members of this species of predator depended 
upon temperature (r = 0.79; PE(r)= 0.031; t = 3.27; p < 0.05). It was 
minimum at 5°C (5m ± 2 . 9 1 ; CV = 58%) and was recorded maximum when 
observations were made at 30°C (29 m ± 4.06; CV = 14%). 
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d) Effect of temperatures on the duration of post-feeding aggregation 
sho^vn by D. major at a feeding site (Fig. 91 D): D. major also showed 
a positive correlation between post-feeding aggregation and temperature 
(r = 0.68: PE(r) = 0.045: t = 4.63; p < 0.05). D major showed post-
feeding aggregation for maximum duration at 30°C (37m ± 4.06: CV = 
11%) and minimum when tested at 5°C (11m ± 7.96; CV = 7%). 
(E) EFFECT OF TEMPERATURES ON THE NUMBER OF PREDATORS 
ACTUALLY FEEDING OR SHOWING PRE- OR 
POST-FEEDING AGGREGATION AT A 
FEEDING SITE WITH PREY 
NEMATODE 
(FIG. 92) 
The average number of predators feeding or showing pre- or post-
feeding aggregation at a feeding site was governed by various tempera-
tures. The number of such predators was different for different species 
of predator. 
a) Effect of temperatures on the number of M. bastiani present at a 
feeding site (Fig. 92A): Number of predators present at a feeding site 
depended upon temperature (r = 0.77; PE(r) = 0.034; t = 3.49; p< 0.05). 
Maximum predators were recorded from a site which was constructed at 
25 °C (6/FS ± 2.38; CV = 40%) and minimum when observation were made 
at 5 °C (1/FS). 
b) Effect of temperatures on the number of A. thornei present at a 
feeding site (Fig. 92B): A. thornei also showed positive correlation between 
two parameters when tested with Hirschmanniella at various temperatures 
(r = 0.62; PE(r) = 0.051). The correlation was significant (t = 6.32; p 
< 0.05). Maximum predators were recorded at 25 or 35°C (6/FS ± 2.34; 
CV = 39%) and minimum when tested at 5°C (1/FS). 
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c) Effect of temperatures on the number of L. baldus present at a 
feeding site (Fig. 92C): A maximum of five and a minimum of one 
individual of L. baldus v^as recorded from a site when observations were 
made at temperatures, 25 and 5°C respectively. The correlation between 
the number of predators present at a feeding site and temperatures was 
significant (r = 0.54; PE(r) = 0.059; t = 16.53; p < 0.05). 
d) Effect of temperatures on the number of D. major present at a 
feeding site (Fig. 92D): Number of individuals of D. major which were 
present at a feeding site depended upon various temperatures (r = 0.67; 
PE(r) = 0.046; t = 4.82; p < 0.05). Maximum predators were recorded 
at 30-35 °C (6/FS ± 0.70; CV = 12%) and minimum when they were tested 
with prey individuals at 5°C (1/FS). 
(F) EFFECT OF TEMPERATURES ON THE NUMBER OF PREDATORS 
DOING FEEDING UPON A PREY INDIVIDUAL AT 
A FEEDING SITE 
(FIG. 93) 
The number of predators doing actually feeding at a site upon a prey 
individual belonging to Hirschmanniella was different for M. bastiani, A. 
thornei, L. baldus and D. major and depended upon various temperatures. 
a) Effect of temperatures on the number of M. bastiani feeding at a 
site (Fig. 93A): Members of this predator showed positive correlation 
between number of feeding individuals of predators and temperatures (r 
= 0.57; PE(r) = 0.056; t = 9.97; p < 0.05). When incubated at 25 or 35°C, 
Hirschmanniella detained maximum individuals of A/, bastiani for feeding 
at a site (4/FS). Number of individuals of M. bastiani feeding upon prey 
individual was moderate at 20 and 30 °C (3/FS) and was recorded minimum 
when tested at 5°C (1/FS). 
b) Effect of temperatures on the number of A. thornei feeding at a 
site (Fig. 93B): A maximum of four and a minimum of one individual of 
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A ihonwi was recorded feeding upon an indi\idual of Hirschmanniella 
when observations were made at 25-30 and 5 °C respectively. Number of 
feeding individuals of this predator depended upon temperature (r = 0.54; 
PE(r) = 0.059; t = 16.47: p < 0.05). 
c) Effect of temperatures on the number of L. baldus feeding at a 
feeding site (Fig. 93C): L baldus showed positive correlation between 
the two parameters (r = 0.43; PE(r) = 0.068; t = 7.49; p < 0.05). An average 
of 1-2 individuals of L. baldus was recorded from each site when ob-
servations were made at temperatures ranging between 5 to 20°C and 40°C. 
The number of such predators was maximum at 30 °C (4/FS ± 0.83; CV 
= 21%). 
d) Effect of temperatures on the number of D. major feeding upon 
a prey individual at a feeding site (Fig. 93D): Number of individuals 
of D. major which were feeding at a site increased with the increase in 
the temperature (r = 0.48; PE(r) = 0.064; t = 9.39; p < 0.05). Number of 
feeding individuals of D. major was recorded maximum at 30 °C (4/FS 
± 1.58; CV = 39%). It was however, the least when experiments were 
conducted at temperatures ranging between 5-15°C (1/FS). 
(G) EFFECT OF TEMPERATURES ON THE NUMBER OF PREDATORS 
SHOWING PRE-FEEDING AGGREGATION AT A 
FEEDING SITE 
(FIG. 94) 
Number of predators showing pre-feeding aggregation at a feeding 
site also depended upon various temperatures. The number of aggregating 
individuals was different for different species of predators. 
a) Effect of temperatures on the number of M. bastiani showing pre-
feeding aggregation at a feeding site (Fig. 94A): M. bastiani did not show 
pre-feeding aggregation at temperatures between 5 to 15°C whereas at 
others its number ranged between 1-2 predators/FS. 
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b) KffccI of temperatures on the number of A. fhornei showing pre-
feeding aggregation at a feeding site (Fig. 94B): Maximum individuals 
of./ thornci showed pre-fceding aggregation at 35''C (3/FS) and moderate 
when obscr\ation>. were made at 20 or 25 °C (2TS). A. thornei did not 
show an\ aggregation actixity at 5°C. 
e) Effect of temperatures on the number of L. baldus showing pre-
feeding aggregation at a feeding site (Fig. 94C): Members of this species 
of predator did not show pre-feeding aggregation either at 5 or 30°C. A 
maximum of two individuals of L. baldus exhibited pre-feeding aggrega-
tion at 25°C and minimum of one when tested at temperatures 10-20 or 
35-40°C. 
d) Effect of temperatures on the number of D. major showing pre-
feeding aggregation at a feeding site (Fig. 94D): D. major also did not 
show aggregation at S°C but maximum of its individuals showed pre-
feeding aggregation when tested 35°C (3/FS). Number of such individuals 
of this predator ranged between 1-2/FS at other temperatures. 
(H) EFFECT OF TEMPERATURES ON THE NUMBER OF PREDATORS 
SHOWING POST-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 94) 
Number of individuals showing post-feeding aggregation at a site 
was different for M basliani, A. thornei, L. baldus and D. major and 
depended upon various temperatures. 
a) Effect of temperatures on the number of M. Aaf/iani showing post-
feeding aggregation at a feeding site (Fig. 94A): Maximum individuals 
of M. basliani exhibited post-feeding aggregation at a site when tested 
at 25°C (4/FS ± 1.48: CV = 37%). The number of such predators was 
moderate at 20 and 30°C (3/FS ± 1.48; CV = 49%) and minimum when 
observations were made at 5-10°C (1/FS). 
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b) FJfcct of temperatures on the number of -1. tlwrnei showing post-
feeding aggregation at a feeding site (Fig. 94B): Members of ^. ihornei 
showed po.sl-fccding aggregation in maximum numbers when tested either 
at 20 or 30"C (3'FS). Number of predators showing such aggregation was 
howe\er . recorded least at 5-lO^C and 40^C (1/FS). 
c) Effect of temperatures on the number of L. baldus shoning post-
feeding aggregation at a feeding site (Fig. 94C): A maximum of two and 
a minimum of one individual of I . haldus exhibited post-feeding aggre-
gation at a site when tested with Hirschmanniella at temperatures 20-30 
°C and 15. 35 and 40°C respectively. No post-feeding aggregation was 
recorded when observations were made at temperatures ranging between 
5-10°C. 
d) Effect of temperatures on the number of D. major showing post-
feeding aggregation at a feeding site (Fig. 94D): Members of D. major 
showed post-feeding aggregation in maximum numbers when tested at 
30°C (4/FS ± 2.28: CV = 57%) and minimum when observations were made 
at temperatures ranging between 5-15 °C (1/FS). 
(I) EFFECT OF TEMPERATURES ON THE TIME TAKEN BY PREDATORS 
TO FORM A FEEDING SITE IN PRESENCE OF 
PREY NEMATODE 
(FIG. 95) 
The requirement of M. bastiani, A. thornei. L. baldus and D. major 
for the time to construct a feeding site was different and depended upon 
various temperatures. 
a) Effect of temperatures on the time of site formation by M. bastiani 
(Fig. 95A): The time of site formation b\ M bastiani depended upon 
temperatures (r ^ - 0.84; PE(r) = 0.024; t = 3.02: p < 0.05). This predator 
constructed sites most quickly at 35°C (17m/FS) but required long period 
to perform this activity with HirschniamveUu when tested at 5°C (}00m/FS). 
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b) Effect of temperatures on the time of site formation by A. thornei 
(Fig. 95B): An inverse correlation was recorded between the time of site 
formation and various temperatures (r = - 0.74: PE(r) = 0.038: t = 3.77; 
p < 0.05). A temperature of 30°C was most suitable as this predator 
constructed sites more quickly (17m/FS). Predators required maximum 
lime to construct a site with Hirschmanniclla when tested at 5 °C (100 
m/rs). 
c) Effect of temperatures on the time of site formation by L. baldus 
(Fig. 95C): A temperature of 30°C favoured I . baldus as it constructed 
sites in quick succession requiring a minimum time of 16m/FS. When tested 
at 5°C L. baldus constructed a site after every 150m which was maximum 
for this parameter. This predator also showed an inverse correlation between 
two parameters (r = - 0.72: PE(r) = 0.040: t = 4.00: p < 0.05). 
d) Effect of temperatures on the time of site formation by D. major 
(Fig. 95D): D. major took maximum time to construct a site with 
Hirschmanniella at 5°C (150 m/FS). It constructed sites at short intervals 
when tested at 30-35°C (18m/FS). Similar to other species of predators 
which were tested here. D. .major also showed an inverse correlation 
between time of site formation and temperatures (r = - 0.67; PE(r) = 0.046; 
t = 4.82; p < 0.05). 
DISCUSSION 
Present studies suggest that temperatures have influenced various 
parameters studied for aggregation behaviour of M bastiani, A. thornei, 
L. baldus and D. major at a feeding site in response to prey kairomones. 
In nematodes, temperatures produce certain interesting changes, specially 
with respect to their activity and movement directly or through their 
chemosensory receptors. Temperatures may produce two types of effects 
on predatory nematodes. One. on their sensory behavioural responses 
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which arc mediated through their sensor> receptors and the other thermo-
dynamic which is produced by the changes that occur in the rate of their 
metabolic processes (Jairajpuri «fc Bilgrami. 1990). It is therefore, differ-
ential aggregation responses of different species of predators tested at 
\arious temperatures may be correlated to the changes in chemosensory 
responses which might have been altered by the change in temperature 
(Bilgrami ct a/.. 1985a). Differential requirements of M. hastiani, A. 
ihornei. L. haldus and D. major for the number of sites formed, time of 
site formation and feeding may be attributed to the locomotory activity 
of predators on one hand (Wallace, 1963: Bilgrami et al., 1983) and the 
rates of emission and dispersion of prey kairomones and formation of 
minimum perceptible attraction gradient on the other (Green et al., 1984; 
Bilgrami et al., 1985a,c) as these characteristics are known to be governed 
by temperature. 
The reason why predators spent more time on their feeding when 
fewer sites were constructed at low (5-10°C) and high temperatures (40°C) 
may be attributed to insufficient number of sites available to predators 
for feeding and to their inhibited locomotion. Similar conclusions may 
be drawn for the duration of existence of a feeding site and time of actual 
feeding done by predators. At favourable temperatures (20-30°C) pred-
ators fed more actively and thus the sites were terminated in quick suc-
cession as compared to other temperatures. 
Temperature may also affect chemosensory responses of M bastiani, 
A. Ihornei, L. baldus and D. major. Differential requirements of these 
predators for the time of post-feeding aggregation, total number of pred-
ators present, number of predators feeding or showing pre- or post-feeding 
aggregation may be attributed to slow rate of emission and dispersion 
of prey attraetants and formation of minimum perceptible attraction gra-
dient at low (5-10°C) and high temperatures (40°C). These differences 
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ma> also be relalcd lo the altractaiits which might have become unattractive 
at unfavourable temperatures. In contrast, range of favourable temperature 
(15-30°C) have stimulated rates of emission and dispersion of prey kairomones 
and thus, possibly developed minimum perceptible attraction gradient in 
a short time attracting more predators to show aggregation and other 
activities at feeding sites. 
CHAPTER 8 
EFFECT OF PERIOD OF STARVATION OF PREDATORS ON 
THEIR AGGREGATION BEHAVIOUR AT A 
FEEDING SITE 
INTRODUCTION 
Starvation is a physiological phenomenon which occur under con-
ditions of non-availability of food. Change in the appetitive conditions 
may also alter responses of predators towards prey kairomones with respect 
to their activity, movement, attraction, feeding, mating etc. The short term 
deprivation of food enhances predation by P. punctatus which declined 
if predators were starved for long durations (Nelmes, 1974). According 
to him predators loose their appetitive behaviour if starved for more than 
three weeks. This could happen due to loss of energy as starving predators 
utilize their reserve food materials (Cooper & Van Gundy, 1970; Reversal, 
1981a; 1981b) or because of their becoming habitual of prey non-availability 
due to acclimatizing effects of starvation on predators. In contrast, Jairajpuri 
& Azmi (1978) found rate of predation by hungry M. dentatus higher than 
its fresh individuals and Doncaster & Seymour (1973) and Bilgrami & 
Jairajpuri (1988) recorded increase in chemosensory responses of nema-
todes towards plant and prey attractants respectively. 
To determine effects of starvation of predators on their aggregation 
behaviour at feeding sites in response to prey attractants following ex-
periments were performed using M. bastiani, A. thornei, L. baldus and D. 
major as predators and Hirschmanniella as prey. 
MATERIALS AND METHODS 
Observations on the effect of period of starvation of M. bastiani, 
A. thornei, L. baldus and D. major on their aggregation at feeding sites 
were made in 5.5 cm diameter Petri-dishes using Hirschmanniella as prey. 
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These studies were made using parameters as described in Chapters 6-8. 
The experimental requirements for this study remained same as explained 
earlier in Materials and Methods (General 11) except the following which 
are used only for the present study. 
To determine whether periods of starvation of A/, hastiani, A. thornei, 
L. baldus and D. major influence their aggregation responses at feeding 
sites these predators were starved by keeping in cavity blocks containing 
water without prey for 2, 4, 6. 8, 10 and 12 days. Individuals of each 
starving group of predators were transferred to fresh cavity blocks con-
taining fresh water each day to avoid contamination or infection. Required 
number of individuals belonging to each group of starving predators was 
released in separate sets of Petri-dishes previously incubated with 
Hirschmanniella for 8 h. Observations were made and mean values for 
each parameter were obtained. Each species of predator was tested sep-
arately. All experiments were replicated five time. 
RESULTS 
Different periods of starvation of M. bastiani, A. thornei, L. baldus 
and D. major affected their aggregation responses at feeding sites. Various 
parameters studied here for aggregation behaviour of these predators depended 
upon the length of their starvation. 
(A) EFFECT OF PERIOD OF STARVATION OF PREDATORS ON 
THE NUMBER OF FEEDING SITES FORMED BY 
PREDATORS IN PRESENCE OF 
PREY NEMATODES 
(FIG. 96) 
Number of sites constructed by M. bastiani, A. thornei, L. baldus 
and D. major depended upon period of their starvation. Each species of 
predator constructed different number of sites when starved for different 
periods and tested with prey nematodes belonging to Hirschmanniella. 
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a) F>ffcc( of starvation of predators on the number of sites formed by 
M. hastiani (Fig. 96A): There was a significant correlation between the 
number ol'sites formed and starvation of predators (r = 0.59; Pli(r) ? 0.062; 
t = 7.32; p < 0.05). Maximum sites were constructed when 10 day starved 
predators were tested with prey (23 FS ± 1.30; CV = 6%). Fresh individuals 
(0 day) of .\/. hastiani constructed minimum number of sites (15 FS ± 1.22; 
CV = 8%). M. hastiani when starved for 6-8 days formed moderate number 
of sites (20-21 FS). 
b) Effect of starvation of predators on the number of sites formed 
by A. thornei (Fig. 96B); Construction of feeding sites depended upon 
period of starvation of predators (r = 0.89; PE(r) = 0.02)(t = 2.55; p < 
0.05). Maximum sites were formed when this predator was starved for 
10 days (26 FS ± 2.12; CV = 8%) and minimum when kept without food 
for 0-2 days (16 FS). 
c) Effect of starvation on the number of sites formed by L. baldus 
(Fig. 96C): Number of sites increased with the increase in the starvation 
of predators (r = 0.57; PE(r) = 0.065, t = 9.10; p < 0.05). L. baldus 
constructed maximum sites when starved for 6 days (19 FS ± 1.87; CV 
= 10%) and minimum when kept without food for 12 days (11 FS ± 2.58; 
CV = 23%). 
d) Effect of starvation on the number of sites formed by D. major 
(Fig. 96D): D. major also showed a positive correlation between the two 
parameters ( r = 0.74; PE(r) = 0.043)(t = 3.44; p < 0.05). Maximum sites 
were recorded with 8 day starved predators (23 FS ± 1.22; CV = 5%); 
moderate with 6 da\ (22 FS ± 2.12; CV = 10%) and minimum with 12 
day starved D. major (13 FS ± 1.22; CV = 9%). 
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(B) EFFECT OF PERIOD OF STARVATION OF pREDATORS ON THE 
DURATION OF EXISTENCE OF A FEEDING SITE 
OBTAINED WITH PREY NEMATODES 
(FIG. 97) 
The duration of existence of a feeding sitjc constructed by the 
members of M. hastiani. A. thornei. L. haldus and Zp. major was different 
for each of them and depended upon period of th^ir starvation. 
a) Effect of s tarvation of predators on the duration of a feeding site 
formed by M. bastiani (Fig. 97A): The duration of a site increased 
with the increase in the period of starvation of predators (r = 0.82; PE(r) 
- 0.031; t = 2.86; p < 0.05). Feeding site constructed by 10 day starved 
individuals of M. hastiani, lasted for maximum duration (127 m ± 8.61; 
CV = 7%). Feeding site however, existed for minimum duration when fresh 
predators were tested (91m ± 14.40; CV = 16%). 
b) Effect of starvation of predators on the duration of a feeding site 
formed by A. thornei (Fig. 97B): The correlation between the two 
parameters was recorded positive and significant (r = 0.93; PE(r) = 0.013; 
t = 2.41; p < 0.05). The site existed for maximum duration when JO day 
starved individuals oi A. thornei (129m ± 11.40; CV = 9%) was tested 
with Hirschmanniella. For 0 day or well fed predators the time of existence 
of a site was the least (90m ± 13.22; CV = 15%). 
c) Effect of s tarvation of predators on the duration of a feeding site 
formed by L. baldus (Fig. 97C): Members of L. baldus showed a positive 
correlation between starvation and duration of existence of a feeding site 
(r = 0.64; PE(r) = 0.05, t = 5.11; p < 0.05). Feeding site constructed by 
6 day starved predators lasted for maximum duration (84 m ± 10.41; CV 
= 12%) whereas it existed for minimum when 12 day starved individuals 
of L. baldus were tested (59 m ± 8.64; CV = 15%). 
d) Effect of starvation of predators on the duration of a feeding site 
formed by D. major (Fig. 97D): The average duration of a site was 
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recorded maximum when a group of 8 day starved predators was tested 
with Hirschmanniella (139m ± 18.57; CV = 13%). Feeding site existed 
for shortest duration when constructed by fresh individuals of this predator 
(104m ± 11.57; CV = 11%). D. major also showed a positive correlation 
between the two parameters (r = 0.83; PE(r) = 0.029; t = 1.19; p < 0.05). 
(C) EFFECT OF PERIOD OF STARVATION OF PREDATORS ON 
THE DURATION OF ACTUAL FEEDING DONE BY 
PREDATORS ON PREY NEMATODE 
AT A FEEDING SITE 
(FIG. 98) 
Starvation of predators also influenced the time of their actual 
feeding upon Hirschmanniella at a feeding site. M. bastiani, A. thornei, 
L. baldus and D. major required different durations to complete their 
feeding when starved for different durations. 
a) Effect of starvation of predators on the time of feeding by M. bastiani 
at a site (Fig. 98A): A positive correlation between feeding and starvation 
of predators was recorded (r = 0.87; PE (r) = 0.023; t = 2.62; p < 0.05). 
A group of 10 day starved predators took maximum time to complete its 
feeding upon an individual oi Hirschmanniella (72m ± 5.70; CV = 8%). 
Actual feeding done by fresh or 2 day starved M. bastiani upon prey 
nematode lasted for shortest duration (51m ± 3.19; CV = 6%). 
b) Effect of starvation of predators on the time of feeding hy A. thornei 
at a site (Fig. 98B): The average time of feeding by this predator increased 
with the increase in the period of starvation (r = 0.94; PE(r)= 0.112; t = 
2.38; p < 0.05). Feeding time was recorded minimum when fresh (62m 
±2.73;CV = 4%)and maximum when 10 day starved y4. //jorne/were tested 
(83m ± 6.41; CV = 8%). 
c) Effect of starvation of predators on the time of feeding by L. Aa/ififs 
at a site (Fig. 98C): Time of actual feeding done by this predator also 
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depended upon period of starvation (r = 0.79; PE(r) = 0.036; t = 3.04; 
P < 0.05). Fresh predators completed their feeding at a site in quick 
succession (41m ± 3.57; CV = 9%). L. baldus took maximum time to feed 
upon prey nematode when starved for 8 days (58m ± 3.93; CV = 7%). 
d) Effect of starvation of predators on the time of feeding by D. major 
at a feeding site (Fig. 98D): Similar to other species of predators tested 
here the average time of actual feeding done by D. major also depended 
upon period of their starvation (r = 0.82; PE(r) = 0.03 l)(t = 2.86; p < 0.05). 
Time of feeding was minimum when observations were made with 12 day 
starved predators (52 ± 7.68; CV = 15%) but was recorded maximum with 
predators which were kept without food for 8 days (80m ± 7.96; CV =10%). 
(D) EFFECT OF PERIOD OF STARVATION OF PREDATORS ON 
THE TIME SPENT BY PREDATORS ON THEIR 
POST-FEEDING AGGREGATION AT A 
FEEDING SITE FORMED WITH 
PREY NEMATODE 
(FIG. 99) 
Duration of post-feeding aggregation shown by the members of M. 
bastiani. A. thornei. L. baldus and D. major was governed by their star-
vation. Requirements for this parameter were different for different species 
of predators. 
a) Effect of starvation of predators on the duration of post-feeding 
aggregation shown by M. bastiani at a feeding site (Fig. 99A): Duration 
of post-feeding aggregation increased with the increase in the period of 
starvation (r = 0.73; PE(r) = 0.045; t = 3.54; p < 0.05). A/, bastiani spent 
maximum time to show post-feeding aggregation at a feeding site when 
starved for 10 days (55m ± 6.51; CV = 12%). It was. however, recorded 
for shortest duration when 2 day starved A/, bastiani was tested (40m). 
b) Effect of starvation of predators on the duration of post-feeding 
aggregation shown by A. thornei at a feeding site (Fig. 99B): A. thornei 
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Fig. 98 Effect of starvation o f predators on the l ime (m) of actual 
feeding done by A = M. husiiani: B = A ihornci: C = L haldus: 
D = D ma for. 
Fig . 9 9 : Effect of starvation o f predators on the time (m) of post-
feeding aggregation shown b> .A = .\/ hastiani: B = A thornei: 
C = L. haldus: D = D. major. 
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showed a positi\c correlation between the two parameters (r = 0.90; PE(r) 
- 0.018)(t = 2.51: p < 0.05). Time of aggregation increased gradually and 
significantly from minimum (27m a: 3.04: CV = 11%) to maximum (46m 
± 4.84: CV = 10%) when starvation period was increased from 0 to 10 
days respectively (p < 0.05). 
c) Effect of starvation of predators on the duration of post-feeding 
aggregation shown by L. baldus at a feeding site (Fig. 99C): Duration 
of post-feeding aggregation depended upon period of starvation of pred-
ators (r - 0.79: PE(r) = 0.036; t = 3.04: p < 0.05). It occurred for minimum 
duration when fresh (19m ± 5.74; CV = 30%) and maximum when 6 days 
starved L. baldus were tested (29m ± 3.01; CV = 10%). 
d) Effect of starvation of predators on the duration of post-feeding 
aggregation shonn by D. major at a feeding site (Fig. 99D): Similar 
to other species of predators tested here, D. major also showed a positive 
correlation between post-feeding aggregation and period of starvation (r 
= 0.95; PE(r) = 0.009; t = 2.36, p < 0.05). This predator showed post-
feeding aggregation for maximum duration when starved for 12 days (60m 
± 6.51; CV = 11%) and minimum when observations were made with fresh 
individuals (41m ± 5.52; CV = 13%; p < 0.05). 
(E) EFFECT OF PERIOD OF STARVATION OF PREDATORS ON THE 
NUMBER OF PREDATORS ACTUALLY FEEDING OR 
SHOWING PRE- OR POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH 
PREY NEMATODES 
(FIG. 100) 
The total number of predators, doing feeding or showing pre- or 
post-feeding aggregation at a feeding site depended upon period of star-
vation. For each species of predator viz., M. bastiani, A. thornei, L. baldus 
and D. major number of individuals present at a feeding site was recorded 
different. 
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ii) Rffcct of starvation of predators on (he number of M. bastiani 
present at a fecdinR site (Fig. lOOA): M haMiani showed a positive 
correlation between the two parameters (r = 0.72; PF(r) = 0.046; t = 3.65. 
p < 0.05). Maximum predators were recorded when 8 or 10 day starved 
\t hastiani were tested with Hirsvhmanmella (12/FS ± 1.92; CV = 16%). 
Fresh induiduals of M hasiiatu were present in fewer number at a site 
when tested with Hirschmanniella (5/FS ± 1.81. CV= 36%). 
b) Effect of starvation of predators on the number of/ i . thornei present 
at a feeding site (Fig. lOOB): Number of individuals of A. thornei at 
a feeding site increased with the increase in their period of starvation (r 
= 0.65; PE(r) = 0.055)(t = 4.84; p < 0.05). Maximum predators were present 
at a site when starved for 8 or 10 days (13/FS ± 1.78; CV = 14%) and 
minimum when observations were made with fresh predators (6/FS ± 1.92; 
CV = 32%). 
c) Effect of starvation of predators on the number of L. baldus present 
at a feeding site (Fig. lOOC): Maximum individuals of L. baldus were 
recorded at a feeding site when starved for 6 days (6/FS ± 1.30; CV = 
21%). It was minimum when observations were made with fresh or 12 
day starved L baldus (3/FS ± 1.22; CV = 41%). Members of this species 
of predator also showed a positive correlation between the two parameters 
(r = 0.76; PE(r) = 0.040; t = 3.26; p < 0.05). 
d) Effect of starvation of predators on the number of D. mo/or present 
at a feeding site (Fig. lOOD): Number of D major present at a feeding 
site increased with the increase in the period of starvation (r = 0.80; PE(r) 
= 0.034; t = 2.93; p < 0.05). Maximum, being recorded when D. major 
was star\ed for 10 days (11/FS ± 1.57; CV = 14%) and minimum when 
observation were made with fresh predators (5/FS ± 1.22; CV = 24%). 
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(F) KFFKC T OF PFRIOI) OF STARVATION OF PREDATORS ON 
THE Nl'MBKR OF PREDATORS DOING ACTUAL 
FEEDING AT A FEEDING SITE 
(FIG. 101) 
Starvation of M hasliani. A. ihornei, L. haldus and D. major also 
influenced number of" individuals of these predators feeding upon 
Hirsclvminnielhi at a feeding site. Requirements for this parameter was 
different for different species of predator. 
a) Effect of starvation of predators on the number of M. bastiani doing 
feeding at a site (Fig. 101 A): A positive correlation was recorded between 
the two parameters (r = 0.81: PE(r) = 0.033: t = 2.92; p < 0.05). Ten day 
starved M. bastiani fed in maximum numbers upon a prey individual (10/ 
FS ± 2.38; CV = 24%). Fewer M. bastiani were recorded feeding at a 
site when its fresh individuals were tested (3/FS ± 0.95; CV = 32%). 
b) Effect of starvation of predators on the number of ^4. thornei doing 
feeding at a site (Fig. lOlB): Number of individuals oiA. thornei feeding 
upon prey was maximum when this predator was starved for 10 days (10/ 
FS ± 1.48; CV = 15%) and minimum when tested as fresh (2/FS ± 0.83; 
CV = 41%). A positive correlation was recorded between the two param-
eters (r - 0.89; PE(r) = 0.020: t = 2.55; p < 0.05). 
c) Effect of starvation of predators on the number oi L. baldus doing 
feeding at a site (Fig. lOlC): Number of feeding individuals of Z. baldus 
depended upon period of starvation (r = 0.56; PE(r) = 0.066; t = 10.43; 
p < 0.05). An average of 2-4 individuals of Z,. baldus were recorded feeding 
at a site when this predator was starved from 0 to 12 days. The number 
was maximum when L. baldus was starved for 8 days (4/FS ± 1.78; CV 
= 44%). 
d) Effect of starvation of predators on the number of Z). major doing 
feeding at a site (Fig. lOlD): Increase in the number of feeding indi-
360 
I 
o 
10 
6. 
0 2 ^ 6 6 1 0 12 
r=^ 0.76; p < 0.05 
> = 2.57 -f 0.8791 - O.O681' 
0 2 4 6 5 10 12 
STARVATION o r rRr.DATORS(dt}i) 
10 
<> V 
B 
\ 
0 2 4 6 © 10 12 
U' 
10 
r - 0.80: p < 0.05 
) = 4.41 •* 0.8681 - 0.0.^9i*f-*-, 
. 
n 
D 
0 2 4 6 6 10 12 
STARVATION Of rKll>ATOHN(4i>i| 
Fig. 100 
i 
i 
< 
a 
Ik. 
O 
i 
1C 
6. 
6. 
4. 
2. 
^^ 
• ^ A 
r*~i 
0 2 4 
10 
8. 
6. 
4 
2 
8 10 12 
c 
r - 0.56: p < 0.05 
> = 2.35 + 0.J77x.0.0>6«' 
n 
0 2 4 6 8 10 12 
v| M:\ \ l l o M i l I 1:1 I I V I O K N I J O ' I 
10] 
6. 
6. 
4. 
2. 
^ A*-^ 
< 
^ / 
> 
B 
-•-. 
0 2 4 6 8 10 12 
<-1 ANN \ l l>> \ 0 1 I Ul II \ l l l l t s I.I.,. 
Fig. 101 
Fig. 100 : Effcci of starvation of predators on the total number of 
predators present at a feeding site. A = M hasiiani: B = ^4. 
ihornci: C = L. haldus: D = D major. 
Fig. 101 : Effect of starvation of predators on the number of predators 
doing feeding at a feeding site. A = .\/ hasiiani: B = A. 
rhortici: C = L haldus: D = D major. 
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viduals of D. major N^OS recorded when slar\ation of this predator increased 
from day 0 (2/FS ) to day 10 (8/FS ± 2.79: CV = 35%). Members of D. 
major showed a posit i \c correlation between the two parameters (r = 0.88; 
PE(r) = 0.023; t - 2.58; p < 0.05). 
(G) EFFECT OF PERIOD OF STARVATION OF PREDATORS ON THE 
NUMBER OF PREDATORS SHOWING PRE-FEEDING 
AGGREGATION AT A FEEDING SITE 
(FIG. 102) 
Pre-feeding aggregation shown by M. hastiani, A. thornei, L. baldus 
and D. major depended upon starvation of these predators. Number of 
individuals showing such aggregation at a site was recorded different for 
each of the above mentioned species of predators 
a) Effect of starvation of predators on the number of M. bastiani 
showing pre-feeding aggregation at a site (Fig. 102^): When M. bastiani 
was starved for various length of time an average number of 2-3 predators 
showed pre-feeding aggregation at a feeding site. 
b) Effect of starvation of predators on the number of A. thornei 
showing pre-feeding aggregation at a site (Fig. 102B): A maximum of 
five and a minimum of one individual of A. thornei showed pre-feeding 
aggregation when starved for 2 and 12 days respectively. 
c) Effect of starvation of predators on the number of L. baldus showing 
pre-feeding aggregation at a site (Fig. 102C): This predator did not show 
pre-feeding aggregation when tested fresh but exhibited this phenomenon 
in maximum numbers when starved for 6 or 10 days (3/FS) and minimum 
when kept without food for 8 or 12 days (1/FS) 
d) Effect of starvation of predators on the number ofZ>. mayor showing 
pre-feeding aggregation at a site (Fig. 102D): An average of 2-4 in-
dividuals of D. major exhibited pre-feeding aggregation at a site when 
starved from 0 to \1 days. 
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(H) EFFFXT OF PERIOD OF STARVATION OF PREDATORS ON THE 
NUMBER OF PREDATORS SHOWING POST-FEEDING 
AGGREGATION AT A FEEDING SITE 
(FIG. 102) 
Starvations periods of M. hasliaui. A. ihornei, L. halcJus and D. 
major influenced the number of their individuals showing post-feeding 
aggregation at a feeding site which was constructed with a prey individual 
belonging to Hirschmanniella. 
a) Effect of starvation of predators on the number of M. bastiani 
showing post-feeding aggregation at a site (Fig. I02A): A group of 
10 day starved M. bastiani showed post-feeding aggregation at a site in 
maximum numbers (12/FS ± 1.22; CV = 10%). Number of individuals 
showing such an aggregation was, however, recorded minimum when fresh 
individuals of M. bastiani were tested (3/FS ± 1.48; CV = 49%). 
b) Effect of starvation of predators on the number of A. thornei 
showing post-feeding aggregation at a site (Fig. 102B): Number of 
individuals of 4^. thornei which showed post-feeding aggregation at a site 
increased significantly with the increase in the period of starvation. It 
was recorded maximum with 12 day starved predators (13/FS ± 1.48; CV 
= 11%) and minimum with fresh individuals of/I. thornei (2/FS ± 0.70; 
CV = 35%). 
c) Effect of starvation of predators on the number of Z,. baldus showing 
post-feeding aggregation at a site (Fig. 102C): Fresh individuals of L. 
baldus showed post-feeding aggregation in fewer numbers (2/FS) than 8 
day starved predators (6/FS ± 1.14; CV = 19%). 
d) Effect of starvation of predators on the number of Z>. nto/or showing 
post-feeding aggregation at a site (Fig. 102D): Maximum individuals 
of D. major showed post-feeding aggregation at a site when starved for 
12 days (10/FS ± 2.23: CV = 22%). D. major when used as fresh the number 
of such individuals was minimum (3/FS). 
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(I) EFFECT OF PERIOD OF STARVATION OF PREDATORS ON 
THE TIME TAKEN BY PREDATORS TO FORM A 
FEEDING SITE IN PRESENCE OF PREY 
NEMATODES 
(FIG. 103) 
Starvation of predators also governed the rate of site construction 
i.e.. time taken by M. bastiani. A. thornei. L. baldus and D. major to form 
a site. Time of site formation was recorded different for the above four 
species of predators and showed inverse correlation with the degree of 
starvation. 
a) Effect of starvation of predators on the time of site formation by 
M. bastiani (Fig. 103A): A group of 10 day starved M. bastiani took 
minimum time to construct a site (13m/FS). It was recorded maximum 
in case of 0 day starved predators (20m/FS). M. bastiani showed an inverse 
correlation with starvation (r = - 0.86; PE(r) = 0.025; t = 2.67; p < 0.05). 
b) Effect of starvation of predators on the time of site formation by 
A. thornei (Fig. 103B): Time of site construction decreased with the 
increase in starvation oi A. thornei (r = - 0.88; PE(r) = 0.021; t = 2.58; 
p < 0.05). Ten day starved predators constructed sites in quick succession 
requiring only l lm/FS whereas fresh and 2 day starved individuals oi A. 
thornei required maximum time to form a site (19m /FS). 
c) Effect of starvation of predators on the time of site formation by 
L. baldus (Fig. 103C): Twelve day starved L. baldus took maximum time 
to construct a site with Hirschmanniella (25m/FS). Time of site formation 
by L. baldus also depended upon starvation (r = - 0.64; PE(r) = 0.056; 
t = 5.11; p < 0.05). 
d) Effect of starvation of predators on the time of site formation by 
D. major (Fig. 103D): D. major showed a negative correlation between 
the two parameters (r = - 0.83; PE(r) = 0.029; t = 1.19; p < 0.05). It took 
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Fig. 102 : Effect of siar\ ation of predators on the number of predators 
showing pre-or post-feeding aggregation at feeding site. A 
= M hasiiani: B = A thornci: C = L haldus: D = D major 
Fig. 103 : Effect o f starx ation of predators on the time (m) of site 
formation b\ A = .\/ hastiani: B = A ihornei: C = I haldw^: 
D = D major. 
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maximum time when si;ir\cd for 12 da\s (2'^m/FS) .uui mimnuim when 
observations were made with 8 day starved predators (13m/l'S). 
DISCUSSION 
The starving predators could sense weaker stimuli due to decrease 
in their minimum response threshold level (Doncaster & Seymour, 1973; 
Bilgrami & Jairjapuri. 1988). A phenomenon which could be substantiated 
with increased predation by starving dorylaim (Shafqat et al. (1987). 
n\golaim (Bilgrami ei al. (1985c): actinolaim (Khan et al. (1995a) and 
diplogasterid predators (Bilgrami & Jairajpuri. 1990a). H. oryzae. however 
did not show similar phenomenon and Bilgrami et al. (1985a) attributed 
it to increased minimum response threshold level of nematodes due to 
increase in its level of hunger. 
During present studies, stimulated responses of starving M. hastiani. 
A. ihornei, L. baldus and D. major to prey kairomones may be attributed 
to decrease in their minimum response threshold due to starvation. Star-
vation of these predators for 8-10 days was most favourable as their 
requirements for all parameters increased significantly upto 10 h except 
the time which predators took to construct a feeding site. Fresh predators 
(0 day starvation) and those which were starved for 2-4 and 10-12 days 
took more time to construct a site as compared to 8-10 days starved 
predators. Further increase in starvation of predators may also increase 
minimum response threshold of predators which inhibited various aggre-
gation activities of these predators at a feeding site. 
Starvation of M. bastiani, A. thornei. L. baldus and D. major for 
more than 10 days resulted in the loss of their aggregation responses at 
a feeding site. This loss in the aggregation responses of these predators 
appears to be due to the loss of energ> as starving predators utilize their 
reserve food substances (Cooper &. Van Gundy, 1970; Reversat. 1981a; 
1981b). 
C H A P T E R 9 
EFFKCT OF A ( ; A R CONCENTRATIONS ON THE AGGREGATION 
BEHAVIOUR OF PREDATORS AT FEEDING SITES 
INTRODUCTION 
Similar to the effects produced on the activity (Azmi & Jairajpuri. 
1977d: Bilgrami et al.. 1983) and predation of nematodes (Bilgrami & 
Jairajpuri. 1988) agar concentrations may also influence aggregation behaviour 
of predatory nematodes at feeding sites by altering their activity, rate of 
emission and dispersion and formation of minimum perceptible attraction 
gradient of prey kairomones. To study whether chemosensory responses 
of predatory nematodes are also affected by agar concentrations, present 
experiments were conducted using M bastiani. A. thornei, L. baldus and 
D. major as predators and Hirschmanniella as prey. 
MATERIALS AND METHODS 
To study the effect of agar concentrations on the aggregation behaviour 
of M. bastiani, A. thornei, L. baldus and D. major experiments were 
conducted in 5.5 cm diameter Petri-dishes as described in Materials and 
Methods (General II) using parameters as explained in Chapters 6-8. All 
experimental conditions remained same except the following which are 
used only for present studies. Effects of agar concentrations were eval-
uated by incubating required number of prey in Petri-dishes containing 
1. 2, 3, 4, 5, and 6% agar for 8 h. Desired number of predators belonging 
to M. bastiani, A. thornei. L. baldus and D. major was then released with 
prey nematodes in Petri-dishes to study their aggregation behaviour over 
a period of 300 m. Each species of predator was tested separately. All 
experiments were replicated five times. 
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RKSl LTS 
Agar concentrations of 1. 2. 3. 4, 5 and 6% affected various 
parameters chosen to slud> aggregation beha\iour of A/ hastiani, A 
ihornci. L haldus and D major at a feeding site when individuals of 
nirschmanniella were used as pre>. 
(A) EFFECT OF AGAR CONCENTRATIONS ON THE NUMBER OF 
SITES FORMED BY PREDATORS IN PRESENCE 
OF PREY NEMATODES 
(FIG. 104) 
The number of feeding sites constructed by the members of M. 
hastiani. A thornei. L. baldus and D. major was different for each species 
of predator when tested at various agar concentrations with Hirschmanniella 
as pre>. All species of predators showed negative correlation between the 
number of sites constructed and agar concentrations. 
a) Effect of agar concentrat ions on the number of sites formed by M. 
hastiani (Fig. 104A): Construction of feeding sites by the members of this 
predator depended upon agar concentrations (r = -0.96; PE(r) = 0.013). 
The correlation between two parameters was recorded significant (p < 0.05; 
t = 12.34). Maximum sites were recorded at 1% (14 FS ± 2.12; CV = 
1 5%) and minimum when observations were made at 5 or 6% concentrations 
of agar (1 FS ± 0.83; CV = 83%). 
b) Effect of agar concentrat ions on the number of sites formed by A. 
thornei (Fig. 104B): While showing an inverse correlation between the 
two parameters (r = - 0.98; PE(r) = 0.006) (t = 1 7.73; p < 0.05), A. thornei 
constructed maximum sites at 1% agar (15 FS ± 1.34; CV = 9%). Con-
struction of sites was obstructed when agar concentration increased from 
1 to 6% (p < 0.05). Least number of sites constructed by this predator 
at 6°'o concentration of agar. 
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c) Kffcct of agar concentrat ions on the number of sites formed by 
L.haldus (Fig. 104C): A ncgaii \e but signil'icanl correlation was recorded 
between the number of sites formed and agar concentrations (r =^  - 0.95; 
Pl£(r)=0.016)(t = 10.95: p < 0.05). L. hahius also constructed maximum 
sites at 1% (13 ± 1.58: CV = 12%) but failed to do so when tested at 6% 
agar concentration. Number of sites constructed was recorded least at 5% 
agar concentration (1 FS). 
d) Effect of agar concentrat ions on the number of sites formed by D. 
major (Fig. 104D): D. major also failed to construct any site at 6% but 
showed an inverse relation between the number of sites constructed and 
agar concentrations (r = - 0.99; PE(r) = 0.003)(t = 25.27; p < 0.05). A 
concentration of 1% agar was most favourable as it yielded maximum sites 
to D. ma/or (16 FS ± 2.86; CV = 18%). Fewer number of sites was recorded 
at 5% agar concentration (2 FS ± 1.64; CV = 82%). 
(B) EFFECT OF AGAR CONCENTRATIONS ON THE DURATION 
OF EXISTENCE OF A FEEDING SITE OBTAINED 
WITH PREY NEMATODES 
(FIG. 105) 
The duration of existence of a feeding site constructed by the 
members of A/. bastiani.A. thornei, L. haldus and D. major v/ith Hirschmanniella 
also depended upon agar concentrations. The requirement for each species 
of predator was different at various agar concentrations. 
a) Effect of agar concentrat ions on the duration of a feeding site 
formed by M, bastiani (Fig. 105A): Members of M. bastiani showed 
positive correlation between the tw o parameters (r = 0.99; PE(r) = 0.003)(t=25.27; 
P < 0.05). The average time of existence of a feeding site was recorded 
minimum at l°/o (83m ± 7.15; CV = 9%) and maximum when observations 
were made at 6% agar concentrations (146m ± 10.46; CV = 7%)(p < 0.05). 
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Fig. 104 : Effect of agar concentrations on the number of feeding sites 
formed by A = ,\/. hastiani; B = A. ihornei, C = L haldus; 
D = D. major. 
Fig. 105 : Effect of agar concentrations on the duration (m) of exist-
ence of feeding site formed by A = M. bastiani: B = A. 
Ihornei: C = L. haldus: T) - D. major. 
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b) Kffcc! of agiir c<nucntralion«i on the duration of a feeding site formed 
1>> A. thornci (Fip. 105B): The average duration of existence of a site 
increased significantly with the increase in agar concentration (r = 0.98; 
PHir) -- 0.0()6)(t = 17.73: p < 0.05). Shortest duration for which a site 
existed was recorded at 1% (96m ± 18.57; CV - 19%) and longest when 
tested at 6% concentration of agar (136m ± 6.59; CV = 5%). 
e) Effect of agar eoncentrations on the duration of a feeding site formed 
by L. baldiis (Fig. 105C): Duration of a feeding site increased with the 
increase in the concentration of agar (r = 0.99; PE(r) = 0.003; t = 25.27; 
p < 0.05). Sites constructed by L. haldus with Hirschmanniella existed 
for maximum (101m ± 2.54; CV = 2%) and minimum durations (65m ± 
14.77; CV = 23%) at concentrations of 5 and 1% agar respectively. 
d) Effectof agar concentrations on the duration of a feeding site formed 
by D. major (Fig. 105D): Duration of a site constructed by D. major 
depended upon agar concentrations (r = 0.99; PE(r) = 0.003; t = 25.27; 
p < 0.05). It was recorded maximum at 5% (142m ± 12.18; CV = 8%) 
and minimum when tested at 1% concentration of agar (105 m ± 2.12; CV 
= 2%). 
(C) EFFECT OF AGAR CONCENTRATIONS ON THE DURATION 
OF ACTUAL FEEDING BY PREDATORS ON PREY 
NEMATODES AT A FEEDING SITE 
(FIG. 106) 
The average time of feeding was different for different species of 
predators which depended upon various agar concentrations. 
a) Effect of agar concentrations on the time of feeding by M. bastiani 
at a site (Fig. 106A): Time of feeding by M bastiani increased when 
agar concentration was increased from 1 to 6% (r = 0.99; PE(r) = 0.003)(t 
= 25.27; p < 0.05). Feeding occurred for minimum duration at 1% (51m 
± 5.01; CV = 9%) and for maximum when observations were made at 6% 
concentration of agar (88m ± 8.11; CV = 10?/o). 
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b) Effect of agar concentrations on the time of feeding by A. thornei 
at a site (Fig. 106B): The average time of feeding done by A. thornei 
showed positive correlation with agar concentrations (r = 0.98: PE(r)= 
().006)(t = 17.73; p < 0.05). It was recorded maximum at 6% (82m ± 
5.52: CV - 7%) and minimum at 1% agar concentration (61m ± 2.70; 
CV = 4%). 
c) Effect of agar concentrations on the time of feeding by L. baldus 
at a site (Fig. 106C): Similar to other predators teisted here, I . baldus 
also showed a positive correlation between the two parameters (r = 0.98; 
PE(r) = 0.006). The correlation was significant (t = 17.73; p < 0.05). L. 
haldus spent minimum (39m ± 3.93; CV = 10%) and maximum time (58m 
± 5.61; CV = 10%) on its actual feeding upon Hirschmanniella when tested 
at agar concentrations of 1 and 5% respectively. 
d) Effect of agar concentrations on the time of feeding by D. major 
at a site (Fig. 106D): Time of feeding by D. major upon a prey individual 
depended upon agar concentrations (r = 0.99; PE(r) = 0.003)(t = 25.27; 
p < 0.05). Predators spent maximum time on their feeding at a site when 
tested at 5% (80 m ± 5.74; CV = 7%) and minimum when tested at 1% 
agar concentration (63m ± 1.74; CV = 3%). 
(D) EFFECT OF AGAR CONCENTRATIONS ON THE TIME SPENT 
BY PREDATORS ON THEIR POST-FEEDING 
AGGREGATION AT A FEEDING SITE 
FORMED WITH PREY NEMATODE 
(FIG. 107) 
Duration for which the members of M bastiani, A. thornei. L. baldus 
and D. major showed post-feeding aggregation at a feeding site depended 
upon agar concentrations. Requirements for this parameter were different 
for different species of predators when Hirschmanniella was used as prey. 
3?2 
a) Kffectofagar concentrations on the duration of posl-fccdinRaRRrcgalion 
shown by M. bastiani at a feeding site (Fig. 107A): Post-feeding aggre-
gation depended upon agar concentrations (r ^ 0.97; PE(r) - 0.010)(t = 
14.36: p < 0.05). Predators showed post-feeding aggregation for maximum 
duration when tested at agar concentration of 6''o (58m i 4.12: CV = 7%) 
(p < 0.05). Aggregation was recorded for shortest duration when obser-
vations were made at 1% agar concentration (32m ± 1.22; CV == 4%). 
b) Effect of agar concentrations on the duration of post-feeding aggregation 
shown by A. thornei at a feeding site (Fig. 107B); Duration of post-
feeding aggregation increased with the increase in agar concentrations (r 
= 0.96; PE(r) = 0.013)(t = 12.34; p < 0.05). This predator exhibited post-
feeding aggregation for maximum duration at 6% (54m ± 5.74; CV = 11%) 
while minimum when tested at a concentration of 2% agar (35m ± 3.57; 
CV = 10%). 
c) Effect of agar concentrations on the duration of post-feeding aggregation 
shown by L. baldus at a feeding site (Fig. 107C): In case of Z. baldus 
also the duration of post feeding aggregation increased with the increase 
in agar concentration (r = 0.98; PE(r) = 0.006)(t = 17.73; p < 0.05). It 
was recorded minimum at a concentration of 1% agar (20m ± 3.83; CV 
= 19%) and maximum when predators were tested at 5% (39m ± 5.24; CV 
= 13%). 
d) Effect of agar concentrations on the duration of post-feeding 
aggregation shown by D. major at a feeding site (Fig. 107D): D. major 
showed positive correlation between the duration of post-feeding aggre-
gation and agar concentrations (r = 0.95; PE(r) = 0.016)(t = 10.95; p < 
0.05). Members of D. major showed post-feeding aggregation for maximum 
duration at a concentration of 4-5% (61m ± 3.03; CV = 5%) and minimum 
when tested at 1% agar concentration (37m ± 2.73; CV = 7%). 
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F) F.FFECT OF AGAR CONCENTRATIONS ON TllF NllIMBFR OF 
PREDATORS ACTUALLY FEEDING OR SHOWING 
PRE- OR POST-FEEDING AGGREGATION AT A 
FEEDING SITE WITH PREY NEMATODES 
(FIG. 108) 
Various concentrations of agar governed the number of predators 
(feeding and aggregated) present at a feeding site. Number of such 
predators was different for M. bastiani. A. ihornci, L. haldus and D. major. 
a) Effect of agar concentrat ions on the number of M. bastiani present 
at a feeding site (Fig. 108A): Number of predators which were feeding 
or aggregated at a feeding site was maximum at 1% concentration of agar 
(5/FS ± 2.23; CV = 45%). Only one individual of M bastiani was recorded 
at each feeding site when observations were made at 5 or 6% agar con-
centration. M. bastiani showed an inverse correlation between the two 
parameters (r = - 0.97; PE(r) = 0.010) (t=14.36; p < 0.05). 
b) Effect of agar concentrat ions on the number oi A. thornei p resent 
at a feeding site (Fig. 108B): A. thornei also exhibited negative correlation 
between the two parameters (r = - 0.95, PE(r) = 0.016) which was sig-
nificant (p < 0.05; t = 10.95). Maximum predators were present at 1% (5/ 
FS ± 1.30; CV = 26%) and the least when observations were made at a 
concentration of 5 or 6% agar (1/FS). 
c) Effect of agar concentrations on the number of L. baldus present 
at a feeding site (Fig. 108C): Number of individuals of L. haldus which 
were present at a feeding site depended upon agar concentrations (r = -
0.95; PE(r) = 0.016)(t = 10.95; p < 0.05). Maximum predators were present 
at a site when agar concentration was 1% (4/FS ± 1.48; CV = 37%) whereas 
minimum when tested either at 4 or 5% concentrations of agar ( I 'FS) . 
d) Effect of agar concentrations on the number of D. major present 
at a feeding site (Fig. 108D): The number of predators which were present 
at a feeding site decreased as agar concentrations increased from \°o to 
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6% (r = - 0.98; PE(v) = 0.006). The relationship was significant (t = 17.73; 
p < 0.05). Maximum individuals of D. major was recorded at 1% (7/ 
FS ± 1.48; CV = 21 %) w hereas minimum when tested at agar concentrations 
of 4 or 5% (2/FS). 
(F) EFFECT OF AGAR CONCENTRATIONS ON THE NUMBER 
OF PREDATORS DOING FEEDING UPON PREY 
INDIVIDUAL AT A FEEDING SITE 
(FIG. 109) 
The number of predators, engaged in feeding upon an individual of 
Hirschmanniella was different for different species of predators at a feeding 
site. It depended upon various agar concentrations. 
a) Effect of agar concentrations on the number of M. bastiani feeding 
at a site (Fig. 109A): Number of feeding individuals belonging to M. 
bastiani decreased as the concentration of agar increased (r = - 0.95; PE(r) 
= 0.016)(t = 10.95; p < 0.05). A concentration of 1% agar was most 
favourable as maximum predators fed together upon a prey individual at 
a feeding site (4/FS ± 2.86; CV = 71%). At higher concentrations (5-6%) 
number of feeding predators was the least (1/FS). 
b) Effect of agar concentrations on the number oi A. thornei feeding 
at a site (Fig. 109B): A. thornei also showed an inverse correlation 
between number of predators feeding and agar concentrations (r = - 0.95; 
PE(r) = 0.016)(p < 0.05; t = 10.95). Most individuals oi A. thornei were 
feeding upon prey individual at agar concentrations of 1-2% (3/FS) but 
the number of predators doing feeding was least when observations were 
made at 5 or 6% concentrations of agar (1/FS). 
c) Effect of agar concentrations on the number of I . baldus feeding 
at a site (Fig. 109C): Feeding by L. baldus was also governed by various 
concentrations of agar (r = - 0.92; PE(r) = 0.026) (t = 8.45; p < 0.05). 
A maximum of two predators were recorded feeding upon a prey nematode 
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at a feeding site when agar concentration was 1-2%. L. haldus did not feed 
upon prey individual at a concentration of 6% agar. 
d) Effect of agar concentrations on the number of D. major feeding 
at a site (Fig. 109D): The two parameters depended upon each other, 
showing a significant correlation between them (r = - 0.92; PE(r) = 0.026) 
(p < 0.05: t = 8.45). Maximum two and a minimum of one individual of 
D. major was recorded feeding at a site when observations were made at 
concentrations of 1-2% or 3-5% agar respectively. 
(G) EFFECT OF AGAR CONCENTRATIONS ON THE NUMBER OF 
PREDATORS SHOWING PRE-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 110) 
The number of individuals of M bastiani, A. thornei, L. baldus and 
D. major showing pre-feeding aggregation at a feeding site was different 
for each species of predator when tested at various concentrations of agar. 
a) Effect of agar concentrations on pre-feeding aggregation of M. 
bastiani at a site (Fig. IIOA): M. bastiani did not show pre-feeding 
aggregation at any site when tested at agar concentrations ranging between 
4 to 6% but the number (1/FS) of its individuals showing such an aggre-
gation at a feeding site was recorded same when tested at 1-3% concen-
tration of agar. 
b) Effect of agar concentrations on pre-feeding aggregation of A. 
thornei at a site (Fig. HOB): Maximum two and a minimum of one 
individual of .4. thornei was recorded feeding at a site when observations 
were made at 1-3% agar concentrations. This predator did not show pre-
feeding aggregation at any site when agar concentrations were 4-6%. 
c) Effect of agar concentrations on pre-feeding aggregation of £. baldus 
at a site (Fig. HOC): Members of this predator did not show pre-feeding 
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aggregation at concentrations oj"4-(>"o agar. Number of individuals of L. 
haldus which showed pre-feeding aggregation remained more or less same 
at concentrations of 1-3% agar (1-2/FS). 
d) Effect of agar concentrations on pre-feeding aggregation of Z). major 
at a site (Fig. HOD): A maximum of five and a minimum of one individual 
of D. major showed pre-feeding aggregation at a site when observations 
were made at 1 or 4-5% agar concentrations respectively. 
(H) EFFECT OF AGAR CONCENTRATIONS ON THE NUMBER OF 
PREDATORS SHOWING POST-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 110) 
Post-feeding aggregation responses of all the four species of pred-
ators were different for each species of predator. It also depended upon 
various agar concentrations. 
a) Effect of agar concentrations on the number of M. bastiani showing 
post-feeding aggregation at a feeding site (Fig. IIOA): Maximum 
predators remained aggregated at a site to show post-feeding aggregation 
when tested at 1 -2% (2/FS) and minimum when observations were made 
at 3% agar concentration (1/FS). There was no post-feeding aggregation 
at concentrations of 4-6% agar. 
b) Effect of agar concentrations on the number oi A. thornei showing 
post-feeding aggregation at a feeding site (Fig. HOB): This predator 
did not show post-feeding aggregation at concentrations of 4-6% agar. 
It, however, showed such aggregation responses when tested at 1-3% agar 
concentrations (2-3/FS). 
c) Effect of agar concentrations on the number of L. batdus showing 
post-feeding aggregation at a feeding site (Fig. HOC): More individuals 
of L. haldus showed post-feeding aggregation at 1% (2/FS) in comparison 
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to agar concentrations of 2-3% (1 /FS). L. haldiis did not show post-feeding 
aggregation when tested at 4-6% concentration of agar. 
d) Effect of agar concentrat ions on the number pf D. major showing 
post-feeding aggregation at a feeding site (Fig. HOD): Maximum in-
dividuals of D. major showed post-feeding aggregation when tested at 2% 
(5/FS) and minimum when observations were made at concentrations of 
4-5% agar (1/FS). 
(I) EFFECT OF AGAR CONCENTRATIONS ON THE TIME OF 
SITE FORMATION BY PREDATORS IN PRESENCE 
OF PREY NEMATODES 
(FIG. I l l ) 
The average time of site formation was recorded different for M 
bastiani, A. thornei, L. baldus and D. major as it depended upon various 
concentrations of agar. 
a) Effect of agar concentrations on the time of site formation by M. 
bastiani (Fig. I l l A): The average time of site formation by M. bastiani 
depended upon agar concentrations (r = 0.90; PE(r) = 0.033)(t = 7.43; p 
< 0.05). Members of M. bastiani took a minimum of 21m to construct a 
site at a concentration of 1% agar. Time of site formation for M. bastiani 
was recorded maximum at 5-6% agar (300m). 
b) Effect of agar concentrat ions on the time of site formation by A. 
thornei (Fig. 11 IB) : A concentration of 1% agar was most favourable 
as L. baldus took minimum time to construct a site (20 m). This predator 
took maximum time to form a site when tested at 6% agar (300m). Time 
of site formation by A. thornei also depended upon various agar concen-
trations (r = 0.84; PE(r) = 0.05l)(p < 0.05; t = 5.57). 
c) Effect of agar concentrat ions on the time of site formation by L. 
baldus (Fig. I I IC) : Time taken by L. baldus to construct a site increased 
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Fig. 110 : Effect of agar concentraiions on the number of predators 
showing pre-or post-feeding aggregation at feeding site. A 
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Fig. I l l : Effect of agar concentrations on the time (m) of site for-
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D = D. ma!Ot\ 
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with Ihc increase in agar concentration (r - 0 ')2. I*l:(r) = 0 026)(t = 8.45; 
p - 0.05). It took a minimum of 23m to construct a site at 1% and maximum 
when tested at a concentration of 5% agar (.lOOm). 
d) Effect of agar concentrat ions on the time of site format ion by D. 
major (Fig. H I D ) : The average time required b\ the members of D. major 
to construct a feeding site depended upon agar concentrations (r = 0.81; 
Pi:(r) = 0.059) (t = 4.97: p < 0.05). D major took a minimum of 19m 
and maximum 150 m to construct a site when tested at 1% and 5% agar 
concentrations respective!). 
DISCUSSION 
The movement and locomotion are necessary for feeding and mating 
activities. In experimental studies agar concentrations governed such activities 
of nematodes (Wallace. 1969; Azmi & Jairajpuri. 1977b). Bilgrami et al., 
(1983) attributed low rate of predation by M. aqiiaticus to inhibited activity 
of predators and prey due to increase in agar concentrations. Shafqat et 
al., (1987) while evaluating predatory abilities of D. stagnalis also reached 
similar conclusions and found lower concentrations of agar more favourable 
for predation. Similarly, attraction responses of M fortidens and M 
longicaudatus depended upon agar concentrations (Bilgrami & Jairajpuri, 
1988). During present studies aggregation responses of M basliani, A. 
thornei. L. baldus and D. major are also governed by various concentra-
tions of agar. Aggregation parameters such as the number of feeding sites 
formed and number of predators present, doing feeding or showing pre-
or post-feeding aggregation at a site which require normal locomotory 
activity of these predators showed inverse correlation with agar concen-
trations. The inhibited activity of the four species of predators due to 
resistance generated by the agar surface of more than 2% concentration 
and lack of moisture might be the reason for decreased values of the above 
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p;irainctcrs. This may happen even if the required attractant gradient is 
formed by prey kairomoncs. 
Despite of the fact that aggregation behaviour of these predators 
is affected due to their inhibited activity at higher concentrations the 
possibility of dispersion of prey attractants and formation of minimum 
perceptible attraction gradient being influenced by these concentrations 
may not be ruled out. Lack of moisture at higher agar concentrations may 
decrease the rate of dispersion of prey kairomones which could have 
restricted the formation of minimum perceptible attraction gradient within 
a narrow radius thus, eliciting either little or no chemosensory responses 
of predators. Such a possibility may also explain prolonged duration of 
actual feeding done by predators and pre- and post-feeding aggregation 
shown by them at a feeding site. 
C H A P T E R 10 
: K F K ( T OF VARIOl S 1 HIC KNESSES OF AGAR LAYERS 
ON THE A ( ; C ; R K ( ; A T I O N B E H A V I O U R O F 
PREDATORY NEMATODES 
INTRODUCTION 
Besides temperature, prey density, period of incubation of prey, 
starvation of predators and agar concentrations etc.. agar thicknesses may 
aiso influence aggregation responses of predators at feeding sites. While 
observing attraction responses oiM.fortidens and M. longicaudatus Bilgrami 
& Jairajpuri (1988) observed inhibited chemosensory responses of these 
predators at thick agar layers. Similar observations were made by Bilgrami 
et al. (1985b) with H. oryzae. Ahmad & Jairajpuri (1980b) were however, 
of the opinion that thickness of agar layers have no influence on the sex 
attraction responses of Chiloplacus symmetricus. It is perplexing in view 
of the fact that attractants would have to diffuse over a large volume of 
agar in thicker layers. 
It is therefore, to determine whether thicknesses of agar layers 
influence aggregation responses of M bastiani, A. thornei, L. baldus and 
D. major at feeding sites the present experiments were conducted using 
individuals of Hirschmanniella as prey. 
MATERIALS AND METHODS 
To evaluate effects of various thicknesses of agar layers on the 
aggregation behaviour of M. bastiani. A. thornei. L. baldus and D. major 
at feeding sites in response to prey kairomones. experiments were per-
formed in 5.5 cm diameter Petri-dishes using techniques as described in 
"Materials and Methods (General-II)". Aggregation responses of these 
predators were studied using parameters which are explained in Chapters 
6-8. All experimental conditions remained same except the following 
which are used for present experiments only. 
334 
r.lTccl of various thicknesses of agar laxers were observed in dif-
ferent sets of Pctri-dishes containing 2. 4. 6. 8. 10 and 12 mm thick agar 
la>ers which were previoush incubated with required number of prey 
individuals belonging to Uir'schnunniicllii. T-ach species of predator was 
tested in separate sets of Petri-dishes and all experiments were replicated 
fi\e times. Mean \alues for each parameters were calculated for further 
anahsis . 
RESULTS 
Aggregation behaviour of J^/. hasliani. A. thornei, L. baldus and D. 
major was influenced by agar layers of varying thicknesses. The require-
ment of each species of predator was different for various parameters. 
(A) EFFECT OF AGAR THICKNESSES ON THE NUMBER OF FEEDING 
SITES FORMED BY PREDATORS IN PRESENCE 
OF PREY NEMATODE 
(FIG. 112) 
Number of sites constructed by M. bastiani, A. thornei, L. baldus 
and D. major was different for different species of predators at agar layers 
of different thicknesses. All species of predators showed negative cor-
relation between the number of sites constructed and thickness of agar 
layers. 
a) Effect of agar thicknesses on the number of sites formed by M. 
bastiani (Fig. 112A): There was an inverse correlation between the 
number of sites formed and agar thicknesses (r = - 0.96; PE(r) = 0.013)(p 
< 0.05; t = 12.34). A layer of 2 or 4mm agar yielded maximum sites 
(15 FS ± 1.58; CV=10%). Number of sites decreased gradually as the 
thickness of agar layers increased. Predators formed minimum number 
of sites (8 FS ± 1.22; CV = 15%) when tested at 12mm thick agar layer. 
b) Effect of agar thicknesses on the number of sites formed by A. 
thornei (Fig. 112B): A thornei also showed negative correlation between 
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llK- two parameters (r - - 0.9X; PL(r) = 0.()()6: t = 17.73: p ^ 0.05) and 
constructed maximum number of sites ( 14 FS ± 5.24: CV=37%) when 
observations were made at 2mm thick agar layer. The relationship was 
recorded significant (p < 0.05: t == 17.73). The number of sites decreased 
with the increase in the thickness of agar la\ers . Members of this predator 
therefore, constructed minimum number of sites when agar thickness was 
maximum i.e.. 12mm (7 FS ± 2.28: CV=32%). 
c) Effect of agar thicknesses on the number of sites formed by L. baldus 
(Fig. 112C): The ability of I . baldus to construct feeding sites was also 
influenced by the thickness of agar layers (r = -0.98: PE(r)=0.006; p < 
0.05:1=17.73). Maximum and minimum number of sites were recorded 
when predators were tested with Hirschmanniella at 2mm (14 FS ± 3.93; 
CV = 28%) and 12mm thick agar layers (5 FS ± 1.58: CV=32%). There 
was a transitional decrease in the number of sites when thickness of agar 
layer was increased from 2 to 12 mm (p < 0.05). 
d) Effect of agar thicknesses on the number of sites formed by Z). major 
(Fig. 112D): Number of sites formed by D. major also depended upon agar 
thicknesses (r = - 0.98; PE(r) = 0.006). The relationship was found to 
be significant (p < 0.05; t= 17.73). Agar layer of 2 mm in thickness was 
most favourable as predators formed maximum number of sites (16 FS ± 
3.39; CV=21%). Agar layers of more than 2mm in thickness inhibited sites 
formation by this predator. Minimum number of sites was recorded at 12 
mm thick agar layer (4FS±0.83; CV = 9%). 
(B) EFFECT OF AGAR THICKNESSES ON THE DURATION OF 
EXISTENCE OF A FEEDING SITE OBTAINED 
WITH PREY NEMATODE 
(FIG. 113) 
The duration for which a feeding site existed did not depend upon 
the thickness of agar layers when M. hasiiani. A. thornei. and D. major 
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WLMC tested with tlic in(Ji\iduals of IhrschnuiivucUa. L. haldin however, 
showed a correlation between the two parameters. 
a) Effect of agar thicknesses on the duration of a feeding site formed 
b> M. bastiani {Fig. 113A): Duration of existence of a site depended upon 
agar la>ers (r = 0.60: PE(r) = 0.11 1; t = 2.70; p < 0.05). Sites constructed 
b\ A/. /n/.^//V/;7/lasted for minimum (82m ± 8.12: CV = 10%) and maximum 
durations (86m ± 12.26: CV=14%) when tested at 12 and 10mm thick agar 
la\ers respectively. 
b) Effect of agar thicknesses on the duration of a feeding site formed 
by A. thornei (Fig, 113B): There was no correlation (r = 0.31; PE(r) 
= 0.157) between the number of sites formed and agar thicknesses (p > 
0.05: t= 0.851). Feeding sites formed by A. thornei lasted for minimum 
duration at 6 mm (92 m ± 6.58; CV=7%) and maximum when 8 mm thick 
agar layers were used (97m ± 10.40; CV = 11%). 
c) Effect of agar thicknesses on the duration of a feeding site formed 
by L. baldus (Fig. 113C): Number of sites formed by L. haldus depended 
upon thickness of agar layers (r = 0.63; PE(r) = 0.105). The relationship 
between two parameters was recorded significant (p < 0.05; t = 2.92). 
Feeding sites existed for maximum duration at 6 or 10mm thick (63m 
± 9.60; CV = 15%) and minimum when tested at 4mm thick agar layers 
.(58m ± 10.46: CV = 18%). 
d) Effect of agar thicknesses on the duration of a feeding site formed 
by D. major (Fig. 113D): There was no significant correlation between 
the number of sites formed and thickness of agar layers in case of D. major 
(r = 0.37: PE(r) = 0.150; p > 0.05). Sites constructed by D. wo/or however, 
lasted for long duration when compared with other species of predators. 
The longevity of a site was minimum at 4mm (101m ± 8.22: CV=8%) 
whereas, it was maximum when observations were made at 8mm thick 
agar layer (107m ± 13.38: CV = 12%). 
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Fig. 112 : Effect of agar thicknesses on the number of feeding sites 
formed b> .'\ = M hasiiani: B = .4 ihornci: C = L. haldus: 
D = D major. 
Fig. 113 : Effect of agar thicknesses on the duration (m) of existence 
of feeding site formed by A = M hasiiani: B = A. ihornci: 
C = L haldus: D = D major. 
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(f ) EFFKCT OF A(; AR THIC KNFSSF.S ON' THE DURATION OF ACTUAL 
FEEDING DONE in PREDATORS ON PREY NEMATODE 
AT A FEEDING SITE 
(FIG. 114) 
The average time of feeding by M. hastiani, A. ihonwi. L haldus 
and D. major at a feeding site did not depend upon the thickness of agar 
layers. 1 he correlation between the two parameters w as recorded insiginificant. 
a) Effect of agar thicknesses on the time of feeding by M. bastiani at 
a feeding site (Fig. 1I4A): Time of feeding by M bastiani increased as 
the thickness of agar layers decreased without showing any correlation (r 
- 0.39: PE(r) = 0.041; t = 1.52: p> 0.05). The time spent by this predator 
on its feeding was minimum when 2-4 mm (58m ± 5.78; CV = 10%) and 
maximum when 10 mm thick agar layer was used (64m ± 7.39; CV = 11%). 
b) Effect of agar thicknesses on the time of feeding by A. thornei at 
a feeding site (Fig. 114B): This predator also did not show correlation 
between the time of its feeding and agar thicknesses (r = - 0.30; PE(r) 
= 0.158) (t = 1.32; p > 0.05). Feeding was recorded for maximum duration 
at 4 mm (58m ±5.83; CV = 10%) and for minimum when tested at 6 mm 
thick agar layer (53m ± 3.08; CV = 6%). 
c) Effect of agar thicknesses on the time of feeding by L. baldus at 
a feeding site (Fig, 1140): In case of Z. baldus also the time of feeding 
was independent of agar thicknesses (r = - 0.14; PE(r) = 0.170) (t = 0.509; 
p > 0.05). Predators spent maximum duration on their feeding at 4 mm 
(36 m ± 6.36: CV = 18%) and minimum when tested at 8 mm thick agar 
layer (32 m ± 3.94: CV = 12%). 
d) Effect of agar thicknesses on the time of feeding by D. major at 
a feeding site (Fig. 114D): Similar to other species of predators studied 
here, time of feeding done by the members of £>. major also did not depend 
upon the thickness of agar layers. The correlation was insignificant (r 
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' 0.3 I; Pl:(r) ^ ().157)(l 0.851. p " 0.05). This predator spent maximum 
time on its feeding at 8 mm thick (72m ± 3.27; CV == 4%) and minimum 
(66m ± 6.20; CV = ')%) when predator and prey individuals were released 
together at 4 mm thick la>er of agar. 
(D) EFFECT OF AGAR THICKNESSES ON THE TIME SPENT BY 
PREDATORS ON THEIR POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH PREY 
NEMATODE 
(FIG. 115) 
Time of post feeding aggregation at a feeding site depended upon 
agar layers in case of M. hastiani or L. haldus. Thickness of agar layers 
did not influence on the time of feeding done by the individuals of A. 
thornei and D. major al a feeding site. 
a) Effect of agar thicknesses on the duration of post-feeding aggre-
gation shown by M. bastiani at a feeding site (Fig. 115A): There was 
an inverse correlation between post-feeding aggregation and agar thick-
nesses (r = - 0.49; PE(r) = 0.132)(t = 2.02; p < 0.05). Predators showed 
post-feeding aggregation for maximum duration when the agar layer was 
4 mm thick (27m ± 2.58; CV=9%; p < 0.05). Duration of post-feeding 
aggregation at a feeding site declined at agar layers which were either less 
or more than 4 mm in thickness. The time of post-feeding aggregation was 
recorded minimum at 8 mm thick agar layer (21m ± 4.34; CV = 21%). 
b) Effect of agar thicknesses on the duration of post-feeding aggre-
gation shown by A. thornei at a feeding site (Fig. 115B): Members of 
this predator did not show any correlation between the duration of post-
feeding aggregation and thicknesses of agar layers (r = 0.25; PE(r) = 0.163; 
t = 0.93; p > 0.05). There was no significant difference in the duration 
of post feeding aggregation when observations were made either at 2 mm 
(38 m ± 7.63; CV = 20%) or 12 mm thick agar layers (39 m ± 2.73; CV 
= 7%) (p > 0.05). 
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1 1 4 : Effect of agar thicknesses on the time (m) of actual feeding 
done by A = A/ hastiani: B = A. thornei: C = i . haldus: 
D = D. major. 
115 : Effect of agar thicknesses on the time (m) of post-feeding 
aggregation shown by A = M hastiani: ^ = A thornei: C 
= L. hahius: D = D. major. 
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c) Effect of agar thicknesses on the duration of post-feeding aggre-
gation sho>vn by L. baldus at a feeding site (Fig. 115C): Similar to M. 
hasliani. post-feeding aggregation of L baldus also depended upon the 
thickness of agar layers. Time of post feeding aggregation increased 
significantly from 4 mm thick (22 m ± 3.70; CV = 17%) to 12 mm thick 
agar layer (29 m ± 5.52; CV = 19%) (p < 0.05). The relationship between 
the two parameters was recorded positive (r == 0.67; PE(r) = 0.096) and 
significant (p < 0.05; t = 3.24). 
d) Effect of agar thicknesses on the duration of post-feeding aggre-
gation shown by D, major at a feeding site (Fig. U S D ) : D. major 
exhibited post-feeding aggregation similar to A. thornei. There was no 
correlation between the two parameters (r = - 0.13; PE(r) = 0.171 )(t = 0.47; 
p > 0.05). Members of D. major remained aggregated at feeding sites for 
maximum duration (37 m ± 5.89-8.38; CV = 16-23%) when tested at 2 
mm or 10 mm thick agar layers. D. major spent minimum time at agar 
layer of 6 mm in thickness (34m ± 7.68; CV = 22%). 
(E) EFFECT OF AGAR THICKNESSES ON THE NUMBER OF PREDATORS 
ACTUALLY FEEDING OR SHOWING PRE- OR 
POST-FEEDING AGGREGATION AT A 
FEEDING SITE FORMED WITH 
PREY NEMATODE 
(FIG. 116) 
The number of predators feeding or showing pre- or post-feeding 
aggregation at a feeding site depended upon thicknesses of agar layer. 
For each species of predator number of such individuals present at a feeding 
site was recorded different. 
a) Effect of agar thicknesses on the number of M. bastiani present 
at a feeding site (Fig. 116A): Number of predators recorded from a 
feeding site was maximum at 4-6 mm thick agar layer (6/FS ± 2.07; CV 
= 34%). It was least when agar thickness was 12 mm (2/FS ± 1.58; CV 
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- 79*!o). Analysis of data revealed negative (r - - 0.63; PE(r) - 0.105) 
and significant correlation (t = 2.92; p < 0.05) between the two parameters. 
b) Effect of agar thicknesses on the number of A. thornei present at 
a feeding site (Fig. 116B): Number of predators present at a feeding site 
depended upon agar layers of varying thicknesses (r = - 0.79; PE(r) = 
0.065)(t = 4.63; p < 0.05). Maximum predators were present at 4-6 mm 
thick agar layers (6/FS ± 1.48-1.51; CV = 25%) whereas, the number of 
such individuals of A. thornei was recorded least at an agar layer of 12 
mm (3/FS ± 1.92; CV = 64%). 
c) Effect of agar thickness on the number of L. baldus present at a 
feeding site (Fig. 116C): An inverse correlation was recorded between 
the number of predators present at a feeding site and agar thicknesses (r 
= - 0.63; PE(r) = 0.105)(t = 2.92; p < 0.05). Maximum predators were 
present at a site when thickness of agar layer was 6 mm (4 ± 2.34; CV 
= 59%) and minimum when it was 10-12 mm (2/FS ± 1.48; CV = 74%). 
d) Effect of agar thicknesses on the number of D. major present at 
a feeding site (Fig. 116D): Number of individuals belonging to D. major 
recorded at a feeding site also depended upon the thickness of agar layers 
(r = - 0.86; PE(r)=0.045)(t = 6.06; p < 0.05). Maximum predators were 
present at 2 or 6 mm thick agar layers (7/FS ± 2.58-2.70; CV = 37-38%). 
Feeding sites constructed at 12 mm thick agar layer recorded least number 
of predators (4/FS ± 1.92; CV=48%). 
(F) EFFECT OF AGAR THICKNESSES ON THE NUMBER OF PREDATORS 
DOING ACTUAL FEEDING UPON PREY INDIVIDUAL 
AT A FEEDING SITE 
(FIG. 117) 
Number of predators which were actually feeding upon prey indi-
vidual also depended upon the thickness of agar layer except in case of 
L. baldus. 
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a) Kffect of agar thicknesses on the number of M. bastiani actually 
feeding at a site (Fig. 117A): There was an inverse correlation between 
the two parameters (r - - 0.67: Pi;(r) = 0.096: t - 3.24: p < 0.05). A layer 
of 6 mm in thickness was most favourable as maximum individuals of M 
hasliani were recorded feeding together at a site (5/FS ± 1.87: CV = 37%). 
When tested at 12 mm thick agar layer the number of feeding individuals 
of this predator was minimum (2/FS). 
b) Effect of agar thicknesses on the number of A. thornei actually 
feeding at a site (Fig. 117B): A. thornei also showed inverse correlation 
between the number of feeding individuals and agar thicknesses (r = - 0.67; 
PE(r) = 0.096). The relationship was significant (t = 3.24: p < 0.05). 
Maximum number of individuals of .4. thornei was recorded feeding at 4 
mm (4/FS) while minimum when tested at 12 mm thick layer of agar (2/ 
PS ± 1.48; CV = 74%). 
c) Effect of agar thicknesses on the number of L. baldus actually 
feeding at a site (Fig. 117C): The number of predators doing actual 
feeding at a site remained same at agar layers of various thicknesses except 
8 mm. The correlation between the two parameters was recorded insig-
nificant (r = - 0.13: PE(r) = 0.171)(p > 0.05). 
d) Effect of agar thicknesses on the number of Z>. mo/or actually feeding 
at a site (Fig. 117D): Maximum individuals of this predator was recorded 
feeding at a site when observations were made at 6 mm thick layer of agar 
(5/FS ± 3.53; CV = 71%). The number of feeding individuals of D. major 
was minimum at 10-12 mm thick agar layers (3/FS). The relationship 
between the two parameters was found to be significant (r = - 0.63; PE(r) 
= 0.105)(t = 2.92; p < 0.05). 
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Fig. 116 : Effect of agar thicknesses on the total number of predators 
present at a feeding site. A = A/ hustiani: B = A ihornci: 
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Fig. 117 : Effect of agar thicknesses on the number of predators doing 
feeding at a feeding site. A = A/ hasiiani: B = A. ihornci: 
C = L haliius: D = D major. 
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((;) KFFKCT OF A ( ; A R Tine K N F S S F S O N T H E NliMBFR OF PREDATORS 
SHOWING PRE-FEEDi.NC A ( ; ( ; R E C A T I O N A T A 
FEEDING SITE 
(FIG. 118) 
Agar layers of various thicknesses influenced the number of pred-
ators which showed pre-feeding aggregation at a feeding site. M. hastiani 
exhibited pre-feeding aggregation in maximum numbers at a feeding site 
when tested at 4 mm thick agar layer (2'FS). St hastiani did not show 
pre-feeding aggregation at 12 mm thick agar layer. The requirements of 
A. ihornei for pre-feeding aggregation was different as it showed such 
aggregation in maximum numbers when tested at 6 mm thick layer (3/FS). 
Agar layers less than or more than 6 mm inhibited the number of ^ . thornei 
showing pre-feeding aggregation at a site. L. baldus did not show pre-
feeding aggregation when tested at 10 or 12 mm thick agar layer. In case 
of D. major maximum individuals showed pre-feeding aggregation at 2 
mm (2/FS) and minimum when tested at 10-12mm thick agar layer (1/FS). 
(H) EFFECT OF AGAR THICKNESSES ON THE NUMBER OF PREDATORS 
SHOWING POST-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 118) 
Post-feeding aggregation of M. hastiani, A. thornei, L. haldus and 
D. major depended upon thickness of agar layers. Number of predators 
showing aggregation decreased as the thickness of agar layer increased. 
M. hastiani showed post-feeding aggregation in maximum numbers when 
tested at 4 mm thick agar layer (5/FS). The number of aggregating indi-
viduals of M hastiani was minimum at 10-12 mm in thick agar layers (2/ 
FS). In case of ^. thornei post-feeding aggregation was maximum (3/FS) 
at agar layers of 4-6 mm in thickness. Number of A. thornei showing 
post-feeding aggregation was recorded minimum at 12 mm thick agar layer 
(1/FS). The requirement of L. baldus for this parameter was different as 
it showed aggregation in more numbers at 6-8 mm thick layers (2/FS). 
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\u.ii la\cis ihickci than ihcsc inhibited predators to show post-feeding 
iiggiegaiion Maximum indi\iduals of D ina/or remained aggregated at a 
site when tested at 4 mm thick agar la\cr (4 TS) The number of aggregating 
indnuiuals ol D mcijoi decreased when thickness of agar la>crs was 
inctcascd fiom 2 mm to 12 mm. 
(I) EFFECT OF AGAR THICKNESSES ON THE TIME TAKEN BY 
PREDATORS TO FORM A FEEDING SITE IN 
PRESENCE OF PREY NEMATODE 
(FIG. 119) 
The a\erage time of site formation varied between species of pred-
ators and depended upon the thickness of agar layers. 
a) Effect of agar thickness on the time of site formation by M. bastiani 
(Fig. 119A): The average time taken by Ad bastiani to construct a feeding 
site depended upon thickness of agar layers (r = 0.94: PE(r) = 0.02)(t = 
9.91; p < 0.05). This predator required minimum time of 20 m to construct 
a site when tested at 2 mm thick agar layer. A/ bastiani took maximum 
time to construct a site with Hirschmanniella when tested at 12 mm thick 
agar layer (38m). 
b) Effect of agar thicknesses on the time of site formation by A. thornei 
(Fig. 119B): A la\er of 2 mm in thickness was most suitable for 1. 6a/<iws 
as it constructed a site after every 21m (shortest time). Agar layer of 12 
mm in thickness did not suit predators as a site came into existence after 
e\ery 43m (longest time). There was a significant correlation between the 
two parameters (r = 0.97; PE(r) = 0.01)(t = 14.36. p < 0.05). 
c) Effect of agar thicknesses on the time of site formation by L. baldus 
(Fig. 119C): The time of site formation by L baldus also depended upon 
the thickness of agar layers (r = 0.98; PE(r) = 0.006). The relationship 
was significant (t = 17.73. p < 0.05). Feeding sites were constructed more 
quickl> at 2 mm thick agar layer (21m/FS). The time of site formation 
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was recorded maximuni when observations were made at 12 mm thick agar 
layer (60m). 
d) Effect of agar thicknesses on the time of site formation by D. major 
(Fig. 119D): Similar to M. hasliani, A. ihornei or L. baldus. time of site 
formation by D. major also depended upon thickness of agar layers (r = 
0.95; PE(r) = 0.016)(t = 10.95; p < 0.05). D. major took little time to 
construct a feeding site at 2 mm thick (19m/FS) and maximum when tested 
at 12 mm thick agar layer (33m/FS). 
DISCUSSION 
The shape, size and volume (agar thickness) of test arena may also 
cause variability in aggregation responses of predators due to altered rate 
of dispersion and formation of minimum perceptible attraction gradient 
of prey kairomones. Bilgrami & Jairajpuri (1988) in case of A/, fortidens 
and M. longicaudatus and Bilgrami ei al. (1985b) in case of H. oryzae 
attributed decrease in their chemosensory responses towards prey and plant 
root attractants respectively to the time of formation of minimum percep-
tible attraction gradient which may increase with the increase in the 
thickness of agar layers (due to large volumes of agar medium). Dispersion 
of attractants over large volume requiring more time to form minimum 
perceptible attraction gradient may therefore, explain differential aggre-
gation responses of M. bastiani, A. (hornei, L. baldus and D. major at 
feeding sites when tested at agar layers of various thicknesses. For 
various parameters which were chosen to study aggregation, agar layers 
of 4-6 mm in thickness were most favourable for these predators except 
in case of number of feeding sites formed. Maximum sites were constructed 
at 2 mm thick agar layer. This disparity may have occurred due to less 
volume of test arena. Perhaps, little volume of agar increased probability 
of predator and prey encounters and allowed minimum perceptible attrac-
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lion yradicnt to Torm quicklx which helped predalois to construct maximum 
sites at this agar thickness. 
Agar thicknesses did not inilucncc time ol" feeding b> predators at 
a site probably because this activit> is ph\ sical rather than chemo-oriented 
in nature which remains confined onl} to a site. Differential number of 
predators present or those doing feeding or showing pre- or post-feeding 
aggregation at a feeding site suggest that these parameters are chemo-
oriented. Their maximum values at 4-6 mm thick agar layers reveal that 
prey atlractants required more time to form minimum perceptible attraction 
gradient at agar layers thicker than the above thus, inhibiting aggregation 
of M. bastiani. A. ihornei. L. baldus and D. major at feeding sites. 
C H A P T E R 11 
KFFFXT OF pH CONCENTRATIONS ON THE ACCRECATION 
BEHAVIOUR OF PREDATORS AT A FEEDING SITE 
INTRODUCTION 
Hydrogen ion concentrations of the medium may also influence 
chcmosensory responses of predators towards prey secretions. It appears 
all the more so, since these nematodes necessarily require some amount 
of moisture to perform various activities. The information concerning this 
hypothesis is scarce and limited only to nematode sex attractants. Stringfellow 
(1974) proposed that pulsed -OH ions emitted by female Pelodera strongyloides 
attracted the males. Sex attractants of H. schachtii and G. rostochiensis 
did not fractionate from water into ether although they did so if the aqueous 
layer was made acid or alkaline. Similarly, the sex attractants of these two 
species of cyst nematodes reduced by absorption on anionic medium (Green, 
1966). The neutral or amphoteric nature of sex attractants of nematodes 
is characteristic since the attractants operate in aqueous environment and 
which would likely to be activated or inactivated by the presence of 
moisture and hydrogen ion concentrations (Green, 1980). It is therefore, 
keeping in mind the importance of pH the following studies were made 
on the aggregation behaviour of M bastiani, A. thornei, L. baldus and D. 
major using Hirschmanniella individuals as prey. 
MATERIALS AND METHODS 
The effects of various concentrations of hydrogen ions on the aggregation 
behaviour of M. bastiani, A. thornei. L. baldus and D. major were deter-
mined in 5.5 cm diameter Petri-dishes using Hirschmanniella as prey. All 
parameters which are described earlier in Chapters 6-8 are chosen to study 
the effects of various concentrations of pH on the aggregation behaviour 
of predators at a feeding site. For each parameter experimental conditions 
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remained same as explained in Materials and Methods (General II) except 
the following whieh arc used only for present studies. 
To determine the effects of different concentrations of hydrogen ions 
on the ai:gregation beha\iour of predators at a feeding site, required 
number of Hirschmanniella individuals were incubated in separate sets of 
Petri-dishcs containing agar whose pH was adjusted at 6.0. 6.2, 6.4, 6.8, 
7.0. 7.2. 7.4. 7.6. 7.8 and 8.0. Each species of predator was tested 
separately and every experiment was replicated five times. The values 
for each parameter were obtained and analyzed. 
RESULTS 
Various parameters which were selected to study aggregation be-
haviour of M bastiani, A. thornei, L. baldus and D. major depended upon 
various pH concentrations. Requirements for each species of predator was 
different. 
(A) EFFECT OF pH CONCENTRATIONS ON THE NUMBER OF FEEDING 
SITES FORMED BY PREDATORS IN PRESENCE 
OF PREY NEMATODES 
(FIG. 120) 
Number of sites constructed by the members of M. bastiani, A. 
thornei, L. baldus and D. major with prey individuals belonging to 
Hirschmanniella was different and depended upon concentrations of pH. 
a) Effect of pH concentrations on the number of sites formed by M. 
bastiani (Fig. 120A): Number of sites constructed by the members of 
this predator depended upon pH concentrations. It was maximum at pH 
7.2 (18 PS ± 1.22; CV = 7%) and minimum when pH concentration was 
6.0 or 8.0 (4 FS ± 1.48: CV = 37%). 
b) Effect of pH concentrations on the number of sites formed by A. 
tliornei (Fig. 120B): The number of sites constructed by A. thornei 
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increased upto a pH concentration of 7.2 where it \\as recorded maximum 
(18 FS ± 1.41; CV - 8%). At a pH concentration of 6.0 number of sites 
was least (4 ± 1.92: CV = 48%). 
c) Effect of pH concentrations on the number of sites formed by L. 
baldus (Fig. 120C): A pH concentration of 7.2 yielded maximum number 
of sites (16 FS ± 0.70; CV = 4%). pH concentrations less than or more 
than 7.2 inhibited formation of feeding sites. Minimum sites were 
recorded when pH concentration was 6.0 (2 FS ± 1.58; CV = 79%). 
d) Effect of pH concentrations on the number of sites formed by D. 
major (Fig. 120D): The number of sites increased significantly from pH 
6.0 to pH 7.2 in case of D. major. pH concentration of 7.2 yielded 
maximum sites (19 FS ± 0.70; CV = 4%) whereas pH 6.0 the minimum 
(3 FS ± 0.70; CV = 23%). 
(B) EFFECT OF pH CONCENTRATIONS ON THE DURATION OF 
EXISTENCE OF A FEEDING SITE FORMED BY 
PREDATORS OBTAINED WITH 
PREY NEMATODES 
(FIG. 121) 
Duration of existence of a feeding site was also influenced by pH 
concentrations. Sites which were constructed by the individuals of differ-
ent species of predator existed for different durations. 
a) Effect of pH concentrations on the duration of a feeding site formed 
by M. bastiani (Fig. 121A): Duration of existence of a feeding site 
increased with the increase in pH concentration. Feeding site constructed 
by M. bastiani with Hirschmanniella lasted for maximum duration at pH 
concentrations of 6.8 and 7.4 (94m; CV = 7%) and for a minimum at pH 
6.0 (72m±7.77; CV = 11%)). 
b) Effect of pH concentrations on the duration of a feeding site formed 
by A. thornei (Fig. 121B): Sites constructed by A. thornei existed for 
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Fig. 120 : l-tYcci of pH concenirations on the number of feeding sites 
formed b> A = M hasiiiuii: B = A thonici: C = L halJus: 
D = D. major. 
Fig. 121 : Effect of pH concenirations on the duration (m) of existence 
of feeding site formed b\ .A = .\/ ha^iiiini: B = A ihornci: 
C - I hahius: D = D nuijor. 
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maximum duration at a pll 6.S( KM 111 i 14..i5; C"\' 14"o) and for minimum 
when tested at a concentration ol' 6.0 (68m i 4.63: CM = 7%). 
c) Effect of pH concentrations on the duration of a feeding site formed 
by L. haldus (Fij». \2\C): The duration of a site constructed by the 
members of L huIJus depended upon pH concentrations. Feeding sites 
existed for maximum duration at pH concentration of 6.8 (70 m ± 8.09; 
CV - 1 1%) and for minimum when tested at pH 6.0 (40 m ± 4.63; CV 
= 11%). 
d) Effect of pH concentrations on the duration of a feeding site formed 
by D. major (Fig. 121D): Sites constructed by D. major existed for longest 
duration at pH 6.8 (116m ± 10.07; CV = 9%) and for shortest when 
observations were made at pH 6.0 (62 m ± 6.04; CV = 10%). 
(C) EFFECT OF pH CONCENTRATIONS ON THE DURATION OF ACTUAL 
FEEDING DONE BY THE PREDATORS ON PREY 
NEMATODE AT A FEEDING SITE 
(FIG. 122) 
The average time which predators spent on their feeding upon an 
individual of prey was recorded different for different species of predator 
and it depended upon pH concentrations. 
a) Effect of pH concentrations on the time of feeding by M. bastiani 
at a feeding site (Fig. 122A): The time of feeding by the members of A/. 
bastiani depended upon pH concentrations. Predators took minimum time 
to complete their feeding at a pH concentration of 8.0 (44m ± 7.64; CV 
= 17%) and maximum when tested at pH 6.4-6.8 (64m ± 7.29; CV = 11%). 
b) Effect of pH concentrations on the time of feeding by A. thornei 
at a feeding site (Fig. I22B): The average time of feeding by the members 
of A. thornei increased significantly from minimum (50 m ± 6.12; CV 
= 12%) to maximum (64 m ± 6.76: CV = 10%) when pH concentration 
was raised from 6.0 to 6.8. 
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c) Kffcct of pH concentrations on the time of feeding by L. baldus at 
a feeding site (Fig. 122C): A pH concentration of 8.0 was most favourable 
for i haldus as this predator completed its feeding within shortest period 
of time (26 m ± 5.19; CV = 20%) in comparison to pH 6.8 where feeding 
continued for maximum duration (45 m ± 3.93; CV = 9%). 
d) Effect of pH concentrations on the time of feeding by D. major at 
a feeding site (Fig. 122D): Similar to other predators the time of feeding 
by D. major was also influenced by different concentrations of pH. This 
predator completed its feeding quickly, requiring minimum time atpH 6.0 
(42m ± 4.74: CV == 11%). It was recorded maximum for D. major at a 
pH concentration of 6.8 (72m ± 6.89; CV = 9%). 
(D) EFFECT OF pH CONCENTRATIONS ON THE TIME SPENT BY 
PREDATORS ON THEIR POST-FEEDING AGGREGATION 
AT A FEEDING SITE FORMED WITH PREY 
NEMATODES 
(FIG. 123) 
Duration of post-feeding aggregation shown by the individuals of 
M. bastiani, A. thornei, L. baldus and D. major was different for different 
species of predators and was governed by various concentrations of pH. 
a) Effect of pH concentrations on the duration of post-feeding aggre-
gation shown by M. bastiani at a feeding site (Fig. 123A): Predators 
showed post-feeding aggregation for maximum duration at 7.4 (42m ± 
8.17; CV = 19%) and for minimum when tested at pH 6.0 (16m ± 1.22; 
CV=8%). 
b) Effect of pH concentrations on the duration of post-feeding aggre-
gation of ^. thornei at a feeding site (Fig. 123B): The duration for which 
this predator showed post-feeding aggregation at a feeding site increased 
with the increase in pH concentration upto 7.2. It was recorded minimum 
at pH 6.0 (18m ± 7.90; CV= 44%) and maximum at pH 7.2 (48m ± 2.27; 
CV = 5%). 
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Fig. 122 : Effect of pH concentrations on the time (m) of actual feeding 
done by A = M. bastiani: B = .-i thornei: C = L. haldus; 
D = D. major. 
Fig. 123 : Effect of pH concentrations on the time (m) of post-feeding 
aggregation shown by A = A/ bastiani: B = /I. thornei: C 
= L. baldus: D = D. major. 
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c) RffccI of pH concentrations on the duration of post-feeding aggre-
gation of Z,. baldus at a feeding site (Fig. 123C): There was a significant 
increase in the duration of post-feeding aggregation of Z.. haldus when pH 
concentration was raised from 6.0 to 7.2. Post-feeding aggregation oc-
curred for minimum duration at pH 6.0 (8 m ± 3.11; CV=38%) and for 
maximum when L. haldus was tested at a pH concentration of 7.2 (32m 
= 5.14; CV = 16%). 
d) Effect of pH concentrations on the duration of post-feeding aggre-
gation of Z). major at a feeding site (Fig. 123D): Duration of post-feeding 
aggregation shown by this predator at a feeding site was also governed 
b\ various concentrations of pH. D. major showed post-feeding aggrega-
tion for longest duration at pH 7.4 (50m ± 3.03; CV = 6%) and for shortest 
when tested at pH 6.0 (20m ± 7.38; CV = 37%). 
(E) EFFECT OF pH CONCENTRATIONS ON THE NUMBER OF 
PREDATORS ACTUALLY FEEDING OR SHOWING 
PRE-OR POST-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 124) 
The number of predators feeding or aggregated at a feeding site was 
governed by various concentrations of pH. For each species of predator 
the number of such individuals was different. 
a) Effect of pH concentrations on the number of M. bastiani present 
at a feeding site (Fig. 124A): The number of predators present at a feeding 
site depended upon pH concentrations. Maximum predators were present 
when pH concentration was 7.4 (6/FS ± 1.83; CV = 30%) and minimum 
when it was 6.0-6.2 or 8.0 (2/FS). 
b) Effect of pH concentrations on the number of A. thornei present 
at a feeding site (Fig. 124B): Maximum individuals oi A. thornei were 
recorded at pH 7.4 (7/FS ± 2.16; CV = 31%) and minimum when obser-
vations were made at 6.0 (1/FS). 
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c) Effect of pH concentrations on the number of L. baldus present at 
a feeding site (Fig. 124C): A maximum of five and a minimum of one 
individual of L. baldus was present at each site when observations were 
made at pH 7.2 and 6.0-6.2 or 8.0 respectively. 
d) Effect of pH concentrations on the number of D. major present at 
a feeding site (Fig. 124D): Similar to other species of predators number 
of D. major present at a feeding site depended upon pH concentrations 
and was recorded maximum at pH 7.4 (8/FS ± 3.31; CV = 41%). Minimum 
number of this predator was present at a site when pH was 6.0 (1/FS). 
(F) EFFECT OF pH CONCENTRATIONS ON THE NUMBER OF 
PREDATORS DOING FEEDING UPON PREY 
NEMATODE AT A FEEDING SITE 
(FIG. 125) 
Various concentrations of pH goverened the number of individuals 
of M. bastiani, A. thornei, L. baldus and D. major which were doing feeding 
upon a prey individual at a feeding site. 
a) Effect of pH concentrations on the number of M. bastiani feeding 
at a feeding site (Fig. 125A): Maximum individuals of M bastiani were 
feeding at a site when pH was 7.4 (5/FS ± 1.92; CV= 38%). At a pH 
concentration of 6.0 the number of feeding individuals of this predator 
was the least (1/FS). No feeding activity was observed at pH 8.0. 
b) Effect of pH concentrations on the number of ^ . thornei feeding 
at a feeding site (Fig. 125B): The pH concentrations influenced the 
number of predators which were feeding upon Hirschmanniella. A maximum 
of five and a minimum of one individual oiA. thornei was recorded feeding 
at a site when tested at pH 7.4 and 6.0-6.2 respectively. 
c) Effect of pH concentrations on the number of I . baldus feeding at 
a feeding site (Fig. 125C): The number of feeding individuals of I . baldus 
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Fig. 124 : Elfeci of pH concentrations on the total number of predators 
present at a feeding site. A = M. hasiiani: B = A. thornei: 
C = L balJus: D = Z) major. 
Fig, 125 : Effect of pH concentrations on the number of predators 
doing feeding ai a feeding site. A = A/ hastioni: B = A 
ihornci: C = L. baldus: D = D. major. 
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w.'is maximum at pll 7.2 ( 4 ' r s ^ 1.64: CV = 41%) and was recorded 
minimum when predators were tested at pH 6.0-6.2 or 7.8-8.0 (1/FS). 
d) Effect of pH concentrations on the number of Z>. major feeding at 
a feeding site (Fig. 125D): Members of D. major depended upon pH 
concentrations for its feeding. A minimum of one and a ma.ximum of five 
individuals of D major were feeding together at a feeding site when it 
was tested at pH 6 and 7.2 respectively. 
(G) EFFECT OF pH CONCENTRATIONS ON THE NUMBER OF 
PREDATORS SHOWING PRE-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 126) 
The average number of individuals of M. bastiani, A. thornei, L. 
baldus and D. major which exhibited pre-feeding aggregation at a feeding 
site was recorded different for each species of predator. 
a) Effect of pH concentrations on the n u m b e r of M. bastiani showing 
pre-feeding aggregation at a feeding site (Fig. 126A): An average of 
1-2 individuals of M bastiani showed pre-feeding aggregation at a feeding 
site. This predator did not show pre-feeding aggregation at any site when 
tested at pH 6.2. 
b) Effect of pH concentrations on the number oi A. thornei showing 
pre-feeding aggregation at a feeding site (Fig. 126B): Members of this 
species of predator also did not show any pre-feeding aggregation activities 
at any feeding site when tested at pH 6.0 or 7.8-8.0. The average number 
of .4. thornei showing such an aggregation ranged between 1-2 individual 
per feeding site. 
c) Effect of pH concentrations on the number of £ . baldus showing pre-
feeding aggregation at a feeding site (Fig. 126C): No pre-feeding ag-
gregation of Z. baldus was recorded at any feeding site when observations 
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were made at pll eoneentiation oT (i.()-6.4. 7.6 or 8.0. At concentrations 
other than these 1-2 indi\iduals of /. halJus showed pre-feeding aggre-
gation at a site. 
d) Effect of pH concentrations on the number of D. major showing 
prc-fccding aggregation at a feeding site (Fig. 126D): The number of 
indixiduals of D. major showing pre-feeding aggregation ranged between 
1-4/FS. Members of this predator also failed to show any aggregation 
activit) at pH 6.0-6.2. 
(H) EFFECT OF pH CONCENTRATIONS ON THE NUMBER OF 
PREDATORS SHOWING POST-FEEDING AGGREGATION 
AT A FEEDING SITE 
(FIG. 126) 
The number of individuals showing post-feeding aggregation at a 
feeding site was different for M. hastiani, A. thornei, L. baldus and D. 
major and depended upon various pH concentrations. 
a) Effect of pH concentrations on the number of M. bastiani showing 
post-feeding aggregation at a feeding site (Fig. 126A): The number of 
individuals of M bastiani showing post-feeding aggregation at a feeding 
site depended upon pH concentrations. Maximum predators exhibited post-
feeding aggregation at pH 7.4 (5/FS ± 2.17; CV = 43%) and minimum 
at pH 6.4-6.6 (1/FS) . This predator did not show post-feeding aggregation 
at any site when tested at pH 6.0 or 6.2. 
b) Effect of pH concentrations on the number of ^4. thornei showing 
post-feeding aggregation at a feeding site (Fig. 126B): There was no 
post-feeding aggregation shown by the members of ^ . thornei when tested 
at pH 6.0-6.4. The number of predators showing such an aggregation 
increased when pH concentration increased from pH 6.6 (1/FS) to pH 7.2 
(4/FS) (p < 0.05). 
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c) Effect of pH concentrations on the number of L. haldus showing 
post-feedingaggrcgationat a feeding site (Fig. 126C): L. haldus exhibited 
post-feeding aggregation at a feeding site in maximum numbers when 
tested at pH 7.4 (3/FS ± 2.23; CV = 74%). No post-feeding aggregation 
was recorded at pH 6.0. 6.2 or 6.4. At other concentrations 1-2 individual 
of this predator exhibited aggregation at a each site. 
d) Effect of pH concentrations on the number of D. major showing 
post-feeding aggregation at a feeding site (Fig. 126D): The number of 
such individuals of D. major which were showing post-feeding aggregation 
at a feeding site also depended upon pH concentrations. Members of D. 
major did not show aggregation at any site when tested with prey nem-
atodes at pH 6.0 or 6.2. A minimum of one and a maximum of three 
individuals of D. major showed post-feeding aggregation at a feeding site 
when pH concentration was 6.4-6.8 or 7.8-8.0 and 7.4 respectively. 
(I) EFFECT OF pH CONCENTRATIONS ON THE TIME TAKEN 
BY PREDATORS TO FORM A FEEDING SITE IN 
PRESENCE OF PREY NEMATODE 
(FIG. 127) 
The average time taken by predators to construct a feeding site was 
different for each species of predator. It depended upon various pH 
concentrations. 
a) Effect of pH concentrations on the time of site formation by M. 
bastiani (Fig. 127A): A/ bastiani took a minimum time of 17 m to 
construct a site at pH 7.2 and maximum when tested at pH concentrations 
6.0 and 8.0 (75m/FS). 
b) Effect of pH concentrations on the time of site formation by A. 
thornei (Fig. 127B): The time of site formation by A. thornei also 
depended upon pH concentrations. A pH concentration of 7.2 was optimum 
as this predator constructed sites in quick succession requiring minimum 
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Fig. 126 : Effect of pH concentrations on the number of predators 
showing pre-or post-feeding aggregation at a feeding site. 
A = M hasiiani: B = A fhornci: C = L haldus: D = D. major. 
Fig. 127 : Effect of pH concentrations on time (m) of site formation 
by A = M. hasriani: B = A. thornei: C = I . haldus: D = D. 
major. 
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lime (17 m/IS) . pH concentrations less ((i-7 0) oi more (7.4 - 8.0) than 
7.2 inhibited site formation. The lime of site formation was maximum at 
pH 6.0 (75 m/FS). 
c) Effect of pH concentrations on the time of site formation by L. baldus 
(Fig. 127C): L. huhlus took a minimum of 19 m to construct a site at 
pH 7.2 and a maximum of 150 m when tested at pH 6.0. 
d) Effect of pH concentrations on the time of site formation by D. 
major (Fig. 127D): Time spent by D. major to construct a feeding site 
was recorded maximum at pH 6.0 (lOOm/FS) and minimum when obser-
vations were made at pH 7.2 (16 m). 
DISCUSSION 
Similar to other factors studied here, hydrogen ion concentrations 
also influenced aggregation responses of A/, hastiani. A. thornei, L. baldus 
and D. major at feeding sites. All species of predators invariably preferred 
slightly alkaline pH i.e., 7.2 to show maximum aggregation activities at 
a feeding site. The increase and decrease in the requirements of predators 
for each of the nine aggregation parameters studied suggest that hydrogen 
ion concentrations influenced chemosensory responses of these predators. 
It is possible that acidic or alkaline pH either neutralized or inactivated 
prey kairomones which have delayed or inhibited formation of minimum 
perceptible attraction gradient in the medium, thus influencing predators 
to show differential aggregation responses at pH less or more than 7.2. 
It appears all the more so. as the test medium was aqueous. Studies on 
sex attractants suggest that these attractants are polar and organic matter 
which are neutral or amphoteric and remains physically stable in aquatic 
environment (Green, 1980). Similarly, sex attractants of H. schachtii and 
G. rostochiensis did not fractionate from water to ether but did so if the 
aqueous layer of the medium was made acidic or alkaline (Green, 1980). 
mmoyW/^ 
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SUMMARY 
The thesis deals with the slud\ of chemo-atlraction behaviour of 
predatory nematodes belonging to the sub orders dorylaimina {Mcsodnrylainws 
ha.sihini. Laiivydonis halJiis and Discolaimus major) and nygolaimina 
{Aifualides ihornei). It concerns with the studies on the prey searching, 
attraction and aggregation behaviour of the above mentioned four species 
of predators. In keeping with the main theme of this study, the work 
presented here is divided into three main parts. Part 1 deals with prey 
searching behaviour of predatory nematodes, consisted of one chapter. Part 
II of the thesis, divided into two Chapters, deals with the attraction 
behaviour of the above species of predators towards prey nematodes. 
Chapter 1 deals with the attraction of predatory nematodes towards prey 
individuals belonging to different trophic groups and Chapter 2 with the 
study of the effects produced by various biotic and abiotic factors on the 
attraction behaviour of predatory nematodes. Part III of the thesis is 
concerned with the study on the aggregation behaviour of predatory nematodes 
at feeding sites formed with prey individuals. Studies in this part of the 
thesis are divided into eleven chapters. Chapter 1 deals with the feeding 
site formed by predators; Chapter 2 with the average duration of actual 
feeding done by the predators and post-feeding aggregation show by them 
at a feeding site; Chapter 3 with the average number of predators doing 
actual feeding or showing pre-or post-feeding aggregation and chapter 4 
deals with the mean aggregation responses of each species of predator in 
respect to different prey trophic groups. Chapters 5-11 deal with the study 
on the influences of various biotic and abiotic factors on the aggregation 
behaviour of these predators. The factors which were studied are prey 
density, period of prey incubation, temperature, starvation of predators, 
agar concentration, agar thickness and hydrogen ion concentration (pH). 
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In support of the tc\ l in the thesis, lixc tables and 127 figures are also 
pro\ided The lilcralurc cited includes 155 references. 
The nematode which were used as pre\ during present study belong 
to trophic groups namel) saprophagous (Chiloplacus. Mesorhabditis, 
Acrohch's. Tohrihis. Rhahdiii.s. C'cpluilohus and Acroheloides). epidermal 
feeders (T)li'nchorh) nchiis. Basirni and Ajyhlenchoidcs): migratory semi-
endodermal feeders {Hirschmanniella. Hoplolaimus. Hclicoiylenchus and 
ScuicIIonemo): endodermal feeders (juveniles of Meloidogyne, Anguina 
and Hcterodcra): cortical feeders {Hemicriconemoides and Hemicycliophora); 
\ irus vectors {Xiphinenw, Paralongidorus. Longidorus andparatrichodorus) 
and predatory nematodes (Mesodorylaimus. Aquatides, Laimydorus and 
Discolaimus). 
The present observations on the four species of predators viz., M. 
ha.sriani. A. thornei, L. haldus and D. major, revealed that these predators 
responded positively towards Hirschmanniella prey nematodes and bac-
teria in response to kairomones/attractants emitted by the prey individuals. 
Observations on prey searching and attraction behaviour explains relative-
ly early movement of predators and their migration towards prey due to 
their sensing mechanism (chemotactic responses). Prey searching behav-
iour depended upon the rate of diffusion and minimum perceptible 
attraction gradient of prey attractants and minimum response threshold of 
predators besides other physical, chemical and behavioural prey cues. 
Various search parameters such as head probing, head rubbing, stylet 
thrusting, long wave length, low amplitudes of predators signaled the 
formation of minimum perceptible attraction gradient, which predator 
perceived at their minimum response threshold level. 
All species of predators exhibited differential attraction responses 
towards different species of pre\ nematodes belonging to different trophic 
groups. Present observations on the attraction of A/, bastiani. A thornei. 
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/, haldus and D nuijor towards excised and non-excised pre> individuals 
belonging to different trophic groups revealed positive and significant 
chemotactic response of these predators in response to attractants and 
repellents dispersed b\ pre\ nematodes in the surroundings. The chemical 
composition, concentration, quality and quantity of prey secretions as well 
as concentration, rate of dispersion and rate of formation of attraction 
gradient and perception threshold of predators were attributed to differ-
ential aUractive responses of different species of predators towards prey 
nematodes belonging to different trophic groups. The maximum attraction 
of predators was recorded towards the members of Mesorhabditis, Aphlenchoides, 
Hirschmanniella, Anguina. Paralongidorus and Hemicriconemoides. It 
was recorded least in case of Acrobeles, Xiphinema and Paratrichodorus. 
All species of predators which showed repulsive behaviour towards 
Helicotylenchus exhibited moderate attraction response towards Tobrilus, 
Basiria and Hemicycliophora. Epidermal feeder as trophic group was 
preferred most. Migratory semi-endodermal feeders, cortical feeders, 
saprophagous and predatory nematodes were moderately attractive to predators 
whereas virus vectors the least. 
All biotic and abiotic factors viz., prey density, period of prey 
incubation, starvation of predators, temperatures, agar thicknesses, agar 
concentration and distance of prey governed attraction responses of M. 
hastiani. A. thornei. L. baldus and D. major towards Hirschmanniella and 
second stage juveniles of Meloidogyne. Maximum attraction was recorded 
when 10 day starved predators were tested in Petri-dishes containing 2mm 
thick layer of 1% water agar containing 175-200 individuals of prey 
nematodes, previously incubated for 16h. at 30°C. These predators were 
more responsive when inoculated 1-2 cm away from the source of attrac-
tion. 
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The requirements for various parameters selected to study aggre-
gation behaviour of M. bastiani, A. thornei, L. haldus and D. major at 
feeding site in presence of prey individuals belonging to different trophic 
groups were found different for different species of predatory and prey 
nematodes. Maximum number of feeding sites were formed by these predators 
when epidermal and endodermal feeders were tested as prey. Feeding sites 
formed with prey individuals belonging to epidermal or endodermal feeders 
lasted for maximum duration. On the other hand predators spent maximum 
time on their actual feeding in relation to the total duration for which a 
feeding site existed. The prey individuals belonging to endodermal feeders 
were most favourable as maximum number of individuals belonging to the 
four species of predators were present at a site either for feeding or showing 
pre- or post-feeding aggregation. In most of the cases it was the maximum 
individuals of predators have done actual feeding upon endodermal feeders 
except in case of £). major where the number of such individuals was same 
in each case. There was little variation in the number of predators showing 
pre-feeding aggregation but upto three of them exhibited post-feeding 
aggregation at feeding sites which were formed by M. bastiani and A. 
thornei with prey individuals belonging either to endodermal feeders and 
predators. The rate of site formation was recorded maximum when prey 
individuals belonging to endodermal feeders were tested as prey. 
While studying the effect of various biotic and abiotic factors on 
the aggregation behaviour, it was found that various aggregation param-
eters were affected differently by different factors. Number feeding sites 
formed by the predators and time of actual feeding increased with the 
increase in prey density. The total duration of feeding site, the time of 
post feeding aggregation, the total number of predators present at a feeding 
site, the number of predators doing actual feeding or showing pre- or post-
feeding aggregation at a site and the rate of site formation exhibited 
negative correlation with the size of the population of prey. 
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The number of feeding site constructed by predators and time of 
actual feeding done by them showed positive correlation with the time of 
prey incubation. There was negatiAc correlation between the time of prey 
incubation and the total duration of feeding site, time of post feeding 
aggregation, total number of predators present at a feeding site, number 
of predators actually feeding or showing pre- or post-feeding aggregation 
and rate of site formation. 
Similar to the above factors, temperature also influenced the require-
ment of the four species of predators for various parameters which were 
selected to study their aggregation behaviour. The increase in the number 
of feeding sites constructed, the time of post feeding aggregation, the total 
number of predators present at a feeding site and the number of predators 
actually feeding with the increase in the temperature revealed a positive 
correlation between the two parameters. Total duration of feeding site, time 
of actual feeding and rate of site formation were found to be negatively 
correlated with the temperature. 
All parameters except average time of site formation exhibited a 
positive correlation with the period of starvation of the four species of 
predators. Average time of site formation also dependent upon the length 
of starvation of predators but the relationship between them was recorded 
negative and significant. 
Similar to the other factors, agar concentrations also influenced 
various parameters which were selected to study the aggregation responses 
of M. bastiani, A. thornei, L. baldus and D. major differently. Number 
of feeding sites formed, total number of predators present at a feeding site 
and number of predators feeding, all exhibited negative whereas total 
duration of feeding site, time of actual feeding, time of post feeding 
aggregation and average time of site formation showed positive correlation 
with the concentration of agar. 
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Similar to agar concentrations, agar thicknesses also influenced 
\arious parameters except the time of actual feeding and post-feeding 
aggregation where the relationship between the two parameters was in-
significant. Number of feeding sites formed by the predators, total number 
of predators present at a feeding site and number of predators feeding 
dcpendend upon the thickness of agar layers. The total duration of a feeding 
site and the average time of site formation revealed positive correlation 
with the thickness of agar layers. 
For most of the aggregation parameters a pH range of 7.0-7.4 was 
most favourable as predators showed maximum values for these param-
eters. Number of feeding sites formed, time of post-feeding aggregation, 
total duration of a feeding site, total number of predators aggregated, 
number of predators feeding, number of predators showing pre- or post-
feeding aggregation and rate of site formation was found maximum at the 
above range of hydrogen ion concentrations. 
/^fe^^ f^/C^ i^^  
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